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REVIEW OF MATHEMATICS AND SCIENCE

EDUCATION PROGRAMS, 1983

MONDAY, APRIL 18, 1983
o _ 7 ~ Y: S: SENATE;
CoMMITTEE ON LABOR AND HUMAN RESOURCES, - -
B ) : ' ~ Washington; D.C.
~ The committee raet, pursuant to. notice, at 10:36_a.m.; in room
SD-106, Dirksen Senate Office Building, Senator Orrin G. Hatch

(chairmarn of the committee) presiding:
Present: Senator Hatch.
OPENING STATEMENT OF SENATE HATCH
The CHAIRMAN. This morning’s hearing is devoted to a considera-
in our primary and secondé% schools. The NSF is the premier
champion within the Federal Government of mathematics and sci-
erce, and it is both important and proper. that the NSF help our
Nation's teachers in their work, for these teachers face a very huge
task: .. . . Lo
~ We live in an age of technology and science: Technology and sci- .
ence have filled our world with wonders that would have been. as-
tounding to people just a_few generations ago. With these wonders
_ has come a whole host of challenges. Work has changed, lifestyles
" have changed. We must concern ourselves as never before with pol-
lution and the environment, and duestions regarding the quatity of
life. S S I
_ Increa=ingly, a knowledge of technology and science is needed to
- perform the jobs that our modern economy requires. Increasingly, a
wise consideration of public policy requires an understanding of sci-
ence.. If America is to retdin its economic_preeminerce in the
world, and if Americans are to understand this world, Americans

must have a basic understanding of mathematics and science.

. Yet, while the importance of math and science has grown; mdth

and science education has been woefully neglected in our primary
and secondary schools:.:Too few resources have been devoted to the
task. Too littie support has been given to our teachers. '

These problems are pervasive and we must all assume some re-

sponsibility for resolving them. Education in this country has tradi-

~tionally been the responsibility of parents, communities, and the

States, and here is where the primary responsibility must remain,

ties. and States must bear the

greatest burden in the necessary effort to improve math and sci--
. (-

in my opinipn: Parents; communities. an

¢
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ence education. The education of individual children cannot be

puppeteered from Washington: . . . S
~_But, having said this; I freely acknowledge that the Federal Gov-
ernment bears a responsibility to assist parents; communities, and
States. it is the responsibility of the Congress to adjust national
priorities to meet new circumstances: We are meet here this-morn-
.ing to consider just such a revision of priorities. The prcblem of

‘math and science education_kas grown to a.point where Federal as-
sistance is required. Federal resources n.ust be shifted to meet this
need. This means that we in the Congress must bear tne heat from
other interests for projects tliat must be cut back to provide the
necessary resources; but that is our job and we will just have-to

meet this responsibility: L
__The Federal money we can devote to our end may be large in ab-
solute terms; but it cannot be large relative to the needs of 16,000
school districts and millions of school-age children. Thus; if Federat
money is to make a real contribution, it must be carefully targeted.
I would Jike to see an emphasis on assisting the tzachers who must -
bear the burden of educating our young. Specifically; funds should
e devoted to courses and programs that will enable teachers to im-
prove their skills; and to the development of teaching materials
that will enhance classroom effectiveness. ’

The Labor and Human Resources Committee is working on Jegis-
lation that will contain programs for both the Department of Edu-
cation and the National Science Foundation. The emphasis that I
have suggested should be met through the combined efforts of both
the department and the foundation. One of the essential consider-
ations this morning will"be which functions would be best directed
by the foundation. -~ o ,
_ This qugstion and others will be addressed by Dr. Keyworth and
Dr. Knapp, who are representing the administration. They will be

followed bry a panel of working teachers who will give us the view
rom the front—something that is frequently needed in the Con-

gress. I welcome their fresh assessment of_the situation. Also, we
shall hear from a panel representing professional scientists. The

committee will be interested to hear what they and their members
can.do to assist teachers: I understand that several professional so-

cieties are already operating cooperative programs. This should be
an interesting hearing: - I
_We Americans must do more than cope with the future. We must

adapt it.to humane ends: For this, we need the foresight to impart
to our children & fuller grasp of the collective knowledge of our so-

-ciety; because there is no bettetr preparation foi :te future than the
proper education of our youth. =~~~ .~~~
__ At this time; we will introduce Dr. George Keyworth; who is the
Presidential Science Adviser. Dr. Edward A. Knapp, Director of the

National Science Foundation and Dr. Schmitt. This first panel has
come to. represent the administration’s views on the role that the

National Science Foundation should play in a new Federal initia-
tive to improve mathematics and science education. = .
Dr. Gecrge Keyworth is the Presidential Science Adviser and; of

6
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think you re domg a terrlﬁc JOb down at the Whlte House We’ re'
very much interested m what all three of you have to say here
today. .

STATEMENT OF DR. GEORGE A. KEYWORTH 11, SCIENCE ADVISER
TO THE PRESIDENT; ANB DIRECTOR; OFFIEE OFJGIE.‘SC&AND

ences and mathematlcs———from klndergarten through the universi-
ties—is well established. Moreover, we anticipate growing quantita-
tive demands for ééiéntiﬁbélly,éhd technically trained people—
from.technicians to Ph.. D:’s—as American industry confronts the

growing challenge of industzial competltlon from foreign countries..
But what frustrates all of us is that we've seen the quality. of
education programs and ‘the achievement of our students decline

durmg a perlod of great national advances.in science and technol:

non Consequently, we now find ourszlves in a guandary. What

inust we do—what can we do—to prepare our chlldren to live and

wark in the demanding times we face?
We_frequently hear the 1960’s extolled as a golden age forfsc1-

ence and math education; many people would like to replicate what
we did then. Indeed, the national sense of crisis followng Sputnlk

combined with the mobilization of the science. community to im-
. prove education, did have a remarkable effect. But as happens with

most things. that are crisis-driven; we overreacted in the short term

and failed to develop the steady growth and improvement that-

would have served the Nation better.
s In fact, the enthusiasm for science soon faded as the ,Unlted

States™ qulckl v responded to the supposed crisis and demonstrated
our: technologlqal superiority through the Apollo program. By the

tlme S “astronauts stepped onto the Moon in 1969 the Natlon

. math
In the early 1970, educatlon encountered further setbacks. This

was partly as a result of the dashed expectations of the many eager
new teachers and engineers who, encouraged. during that crisis at-
mosphere, then. found a dJscouragmg lack of demand for their serv-.
ices. Their disappointment was transmitted back to the student

populdtion; and we embarked on a _cycle of first too many, then too
few students in science and engineering: -
"The real questlon we face today is how the natlon wﬂlﬁdevelcm or

regain a reahstlc commltment to science and mathk_ training, as
- well as to high standards in education across the koard. I would -

argue that the central guestion 1s not so much kow pay for edu-

thmg better. -
It is clear to me that the most 1ast1ng cornmltment the one we

can build a,??.h,d, _future on; must emanate from the broadest possi-

ble base—beginning with the family and then extending to the
schools; to the science and industrial communltles to local and
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State governments, and to the 'Federal Government. I havelitth//
confidence, especially in light of our experience during the 1970%,
that Federal activity alone can significantly improve the Nation’s
success in scicnce and math education. : P AN

I think many people share that attitude today apd“are beginning )
to. take a greater personal interest in what théy can do to raise -
standards and improve resources at the local and State levels. We
shouldni’t -underestimate the importance and long-term impacts of
recent university and high school decisions to raise educational
standards—a marked contrast to the past decade when they al-
lowed those same standards to slip. And we're Seeing increasing
local and- State government actions to address shortages of math
and science teachers; as well as industrial efforts to aid instruc-
tional programs in.their. communities. Today, we're seeing a devel-
oping recognition that education is everyone’s responsibility.. :

Senator Hatch; because of these changing attitudes; I feel much
more confident in the climate of 1983 than I did in 1981 that the

Federal Government; in partnership with these other sectors;, can
play an effective role in long-terin scierice and math education im-
provement: . . . T L
However, we must remember that we're talking about an im-

mense activity; this Nation spends more than $110 billion annually
on precollege education. Given the limited Federal resources avail-
able; it’s obvious that our priority is to identify activities that can
best be carried out by the Federal Government and whose results
will be highly multiplied in practice. For that reason the precollege
programs proposed by the President .all aim to improve the supply’
and effectiveness of science and maih teachers. After all, for every
teacher affected by these programs, as:many as 150 students can
benefit every year e -

We have proposed to allocate responsibilities for these new pro-
grams between the National Science Foundation and .the Depart-
ment of Education: These two agencies, both with extensive experi-
ence in_developing and implementing education programs, bring
two quite different; but comulementary, skills to this ‘mission. The

Department of Education will concentrate on the actual training of
new science and math teachers. NSF will focus on research and de-
velopment of better materials and techniques—which incorporate
-new technologies and- new resezarch about how people learn most
effectively—in order to improve the ability of teachers.to teach.
NSF will also conduct a long-overdue program to honor and reward
current teachers who have done outstanding work.. The Depart-
ment of Education’s aclivities, to be carried out through.block
grants to the States;, will provide scholarships for people already
holding college degrees to enable them to take additional
coursework and qualify them to teach science or mathematics.
~ Senator Hatch, the administration believes it has propcsed an af-
fordable series of programs. to address its responsibilities in precol-
lege science and mathematics education:. Dr. Knapp can describe
the NSF’s proposed programs in greater detail, and we would both-
be pleased to respond to questions from the committee..
“Senator HatcH. Thank you, Dr. Keyworth.
- Dr. Knapp, we’'ll turn to you: We're also happy to have Dr.
Roland Schmitt, who’s a member of the National Science Founda-
- o : .
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| 5
tion Board, and who, as I recall, is a vice president of General Elec-
-tric Corp. - . e
Let’s turn it over to you, Dr. Knapp.
O .
STATEMENT, OF DR. EDWARD A. KNAPP, DIRECTOR, NATIONAL
SCIENCE / FOUNDATION, ACCOMPANIED _BY ROLAND _W.
SCHMITT; SENIOR VICE PRESIDENT FOR CORPORATE RE-
SEARCH/AND DEVELOPMENT, GENERAL ELECTRIC CO. AND

MEMB@R OF THE NATIONAL SCIENCE BOARD

Dr. Knapp. Thank you, Senator Hatch: . . o
7_7717’{}1)’:19@5’79@@1597 here tuday for your hearings on the administra-
tion’s fiscal 1984 budget request for the Foundation. Let me intro-
dace Roland W. Schmitt, senior vice president. for .corporate re-

e VSéaféh and development; General Electric €o;, and member of the

B National Science Board. We would both be pleased to answer any

questions you may have following my prepared remarks: .

Today’s hearings focus on science and engineering education and
training; a subject of great current interest and concern_in the
Nation, the: Congress, and the administration. We at the Founda- .

tion share this concern; and are moving in a concerted and deliber-

and on to the post-doctoral appointment. As students move through
these institutions; they make choices which are influenced very
much by the quality of the faculty and teaching which they en-
counter and, at later stages; by the opportunities they have to.gain
first hand knowledge of the research process. In a real <ense, it can

be argued that’ the entire budget of théFoundation sérves to pro-
mote aud strengthen science and engineering education.
. _NSF’s major scientific education résponsibilities lie in graduate
‘education and training in research which it supports through fel-
lowships, stipends in research awards for graduate research assis-
tants, and post-doctorate awards.. The training of graduate students
“through an apprentireship system of working with university facul-
ty, who are themselves successful researchers, is an absolutely
critical part of this enterprise. NSF also has a role; but necessarily
a more selective one, in the area of precollege education. L
Precollege education in the United States is a vast; decentralized

enterprise with some 16,500 local school districts. Since the begin-
ning of the Republic, it has been—and remains—a major responsi-

bility of States and localities reflecting the deeply. held belief that
education should be responsi/e to the needs and views of the 1-~al
community: = S S

There has also been considerable degree of Federal interest in

precollege education since our first dcys o3 a republic, because of
the belief ‘hat 1 well*educated citizenry is the backbone of a de-

mocracy. To that concern we would add, today, the belief that a
competitiv>, strong economy and secure society depend on the qual-
ity of scientists, engineers; and technically trained personnel: It is

e

g
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also true, however, that there has not veen a consensus on the ap:
propriate Federal role in precollege ediication, including precoliege
education in Science and mathematics: .. .

"It was for this reason that the National Science Board estab-
lished a Commission on Precollege Education in Mathematics, Sci- -
_ ence, and Technology in April 1982. The Commission has been.car-

rying out its work by articulation. of the causes of, and problems
with. the state of precollege training in scienice and ;mathematics
today. I anticipate that the Commission will complete its work

early this fall, somewhat ahead of schedule. I anticipate that many
of tﬂéirf recommendations. will be considered in formulating the
NSF budget request for 1985.

"NSF will always have a limited; but critically important, role in

precollege education within its basic charter and overall responsi-
bility for the health of science: In fulfilling these. responsibilities, it
is incambent upon the Foundation to select and design its_activities

in siich a way as to: exert high leverage, demonstrate leadership in -

the -national interest through example setting and prototype test-

ing, involve research scientists and engineers in educational con-
cerns; be as flexible as possible and receptive to new ideas; and to
promote the involvement. of State and local governments, and the
private sector; in its undertakings. ' ‘

DT As you are aware, the 1988 HUD-independent agencies appropri-

ations conference report required the NSF to develop a program

plan for a $15 million activity at the precollege level. This proposed

an_has two major components: first, in materials development.
. The NSF will support the development of exemplary materials and
models for the continuing improvement of teachers: The‘principal

products of this component will be better,” more effective ap-
proaches to teacher training and better tools for teachers dnd stu-
dents to use in their classrooms and laboratoties.. = -

Second, a program in teacher incentives: The .teacher-incentive
activities will focus on the unique problem of motivating, recogniz-
ing, and bringing up to date science and mathematics teachers who
are among the best the profession has to offer. This includes two

programs—the Presidential Awards_for Science and Mathematics
Teaching Excellence; and Teachers Honors Workshops.

This program plan is aimed at raising the level of appreciation of

scierice and mathematics teachers and in improving the teaching of
mathematics-and science at the precollege level It has been trans-
. mitted to our appropriation committees and is being discussed with
their staffs. We anticipate approval .very shortly. The 1983 plan
will provide the basis for the Foundation’s program in 1984, - -
Mr. Chairman, I believe that a well-zducated citizenry is the

backbone of a democracy. We are a techiiological society and this

. education must lead to a strong basic understanding of science and
mathematics among our citizens if they are to make informed deci-

sions about the choices which the Nation faces now and _in_the
" future: The Foundation will have a key role in laying the gr ound-
work for this education, as well as providing the framework for the
" training of our future scientists and erigineers.
Thank you, Mr. Chairman.. .. _. o ]
[The prepared statement of Dr. Knapp follows:]

<
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STATEMENT OF .
Dr. Epwarn A. KNaPP -

Director; NaTioNaL Scrence FOUNDATION -
BEFORE THE -

_ USS: SEWATE
ApriL 18, 1983

CHAIRMAN AND MEMRERS OF THE COMMiTTEE!

i KH PEEKSED TO RE HERE TODAY FOR Your HEARINGS ON THE

ADH[NISTRATION s FY 1984 BUDGET REQUEST FOR THE FOUNDATION- LET

_ ME INTRODUCE ROLAND W. SCHMITT, SENIOR VICE PRESIDENT FOR

\ CDRPDRITE ResearcH AND:DEVELOPMENT; GENERAL ELecTric COMPANY, AND
MEMBER OF THE NATIONAL ScIENCE BoARD. WE WOULD ROTH BE PLEASED TO

KNS&ER ANY QUESTIONS YOU MAY- HAVE FOLLOW[NG MY PREPARED REHARKS-

AND TRAINING, A SUBJECT OF GREAT CURRENT INTEREST AND CONCERN IN

THE NATION, THE CONGRESS, AND THE ADMINISTRATION: HE AT THE

FOUNDATION SHARE THiS CONCERN, AND ARE MOVING IN A CONCERTED AND

.DELIBERATE WAY TO DEVELOP A CLEAR CONSENSUS DN THE NKTURE oF THIS

PRORLEM AND THE STRATEGIES NEEDED FOR 1TS KEEEVIKTION-

THE EDUCAT!ONIL RKSE FOR PRODUCING THE NAT!ON s FUTURE

RESEARCH SCIENTISTS, ENGINEERS, AND TECHNICIANS CONSISTS OF A

CORTINUOM EXTENDING "FROM PRIHARV AND SECONDARY SCHOOLS THROUGH

UNDERGRADUATE COLLEGES AND UNIVERSITIES TO GRADUATE AND cs
PROFESSIONAE SCHOOLS AND ON TO THE POST- DOCTORAL APPOINTHENT- As.

STUDENTS MOVE THROUGH THESE INSTITUTIONS, THEY MAKE CHOICES WHICH

i ARE INFLUENCED VERY MUCH BY THE QUALITY OF THE FACULTV AND

a .
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TEACHING WHICH THEY ENCOUNTER AND, AT LATER STAGES, BY THE

OPPORTUNITIES THEY HAVE T0 GAIN FIRSTHAND KNOWLEDGF OF THE
RESEARCH PROCESS- IN A REAC SENSE, IT CAN RE ARGUED THAT THE

ENTIRE HRUDGET OF VHE FOHNDATION SERVES TO PROMOTE AND STRENGTHEN

SCIENCE AND ENGINEERING EDUCATION AND SClENCE EDUCATION ACFIVITIES

‘COT 4CROSS MOST OF THE FOUNDATION'S.PROGRAMS. ;

. [ wiLL DESCRIBE IN SOME DETAIL HOW THE FOUNDATIDN S Ff 1@84

BUDGET REQUEST ADDRESSES .THIS. EDUCATIONAL RASE: NSF's MAJUR
SCIENTIFIC EDUCATION RESPONSIRILITIES LIE IN GRADUATE EDUCATION
_AND TRAINING [N RESEARCH WHICH=IT SUPPORTS THROUGH FELLOWSHIPS,
_STIBENDS IN RESEARCH AWARDS FOR GRADUATE RESEARCH ASSISTANTS, AND
POST-DGCTORATE AWARDS» THIS REFLECTS THE RROAD CONSENSUS WHICH
HAS DEVELOPED IN THIS COUNTRY SINCE THE 1050 S ON THE ROLE WHICH -
THE FEDERAL GOVERNMENT PLAYS IN THE SUPPORT OF LONG-TERM,

FUNUKHENTAL RESEARCH AND IN MAINTAINING THE HEALTH OF THE BRASIC

* RESEARCH ENTERPRISE- - THE TRAINING oF GRADUATE STUDENTS THROUGH AN

APPRENT [CESHIP, SYSTEM OF WORKING WITH uurvensxvv FACULTY; WHO ARE
oF THis ENTERPRiSE. NSF ALSO AAS A ROLE, BUT NECESSARILY A Héﬁé
SELECTIVE ONE, IN THE AREA OF PRE-COLLEGE EDUCATIGN:

CIENGE AND E NGINEERING EDUCATIQN

B

PRE-COLLEGE EDUCATION IN THC UNITED STATES IS A VAST,
- DECENTRALIZED ENTERPRISE WITH saMe 16; 560 COCAC SCHOOL DISTRICTS .
SINCE THE BEGINNING OF OUR REPUBLIC, IT HES REEN-—AND REMAINS-"A
. MAJOR RESPONSIRILITY OF STATES AND COCACITIES REFLECTING THE
DERPLY HELD RELIEF THAT EDUCATION SHOULD BE RESPONSIVE TO THE:

NEEDS AND VIEWS UF THE COCAE COMMUNITY .

-

THERE WAS ACSO REEN A CONSIDERARLE DEGREE OF ; FEDERAL INTEREST

IN PRE- COLLEGE EDUCATION SINCE OUR FIRST DAYS As A REPHRLIC

RECAUSE OF THE RELIEF THAT A WELL-EDUCATED. CIT.ZENWY 1s THE

RAFKRDVE oF & nEhocRAc«- To THAT CONCERN WE WOULD ADQiiTODAY, THE

. BELIEF THAT-A COMPETITIVE, °fﬁdNé _ECONOMY AND SECURE SQCIETY -
\ , 7 &
\ . )
. ) -
| : ; .
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DEPEND ON THE QUALITY OF SCIENTISTS, ENGINEER:,—AND TECHNI(ALFY

TRAINED FERSOKNEL- [T lS ACS0 TRUE, HOWEVER, THAT THERE HAS NOT -

HEEN A CONSENSUS QN THE APPROPﬁiATErFthRAL ROLE IN PRE- COLLEGE

EDH;ATION; INCEUDING PRE-COLLEGE EDUCATION !N SCIEHCE AND

MATHEMATICS - A :

As 'THE MEMRERS OF THIS COMMITTEE ARE WELL AWARE; THE'
FOUNDATION HAS OPERATED A RROAD RANGE OF SCIENCE EDUCATION'
PROGRAMS FOR MANY YEARS- I[N THE EARLY YEARS, NSF CONCENTRATED ON

" SCIENCE CURRICULUN DEVELOPMENT, ON TEACHER TRAINING, AND ON THE
DEVELOPMENT OF SCIENTIFIC MANPOWER- THERE WAS GENERAL AGREEMENT

AT THAT TIME THAT .THIS WAS AN APPROPRIATE ROLE FOR THE FEDERAL
GOVERNMENT AND “rHE FOIUINDATION TO PLAY- .

THE POTENTIAL FOR DVERLAP HETWEEN THE THEN U s 6FFICE OF

EoucaTioN AND THE NSF AT THE PRE-COLLEGE LEVEL WAS RESOLVED, RY

“SPLITTING THE FIELD': NSF WOULD FOCUS.ON SCIENCE AND MATHEMATICS

AND OPERATE HAINLY THROUGH THE SCIENTIFIC COMMUNITY AND THROUGH

CONIVERSITIES AND COLLEGES, THE PRIMARY GROUP WITH WHICH IT HAD

CONSTANT INTERACTION AND WHICH WAS THE SOURCE OF THE MOST CURRENT
SCIENTIFIC KNOWLEDGE. THIS WAS; AFTER ALL; ITS COMPA .ATIVE_
ADVANTAGE, GIVEN TS RESPONSIBILITIES FOR BASIC RESEARCH. THE
OFF1ce oF EDUCATION; IN TURN, WOULD WORK MAINLY THROUGH STATE AND

" LOCAL EDUCATION SYSTEMS AND FOCUS ON THE BROAD APPLICATION OF
EDUCATION-

THOUGH THE ﬁbLLAﬁ MAGNITUDE. of THE OFFicE oF EDUCATION

PROGRAMS--NOT TO MENTIUN EXPENDITURES BY STATES AND LOCALITIES-~
FAR OUTSTRIPPED THOSE AVAILARLE TO THE NSF THERE WAS AGREEMENT .

THAT NSF's ACTIVITIES WERE, OVERALL, WELL- TARGETED, WEEL MANAGED
AND EFFECTIVE IN MEETING THEIR OBJECTIVES-V FDR RELAfIVELY SMALL

AMOUNTS OF MONEY, WE WERE ABLE TO HAVE A SUBSTANTIAL IMPACT ON

\_,,/ﬁgE -COLLEGE SCIENCE AMD MATHEMATICS EDUCKTION ACROSS THE NATloN-

4
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EDUCAT[ON PROGRAHE- SCIENTIFIC PERSONNEL SHDRTAGES WERE SEEN TO

BE LESS ACUTE Aﬁn EMPHASIS SHIFTED TO BRUADER SETS'OF PROBLEMS -

- By 1979; weE

WERE ADMINISTERING 28 DIFFERENT PROGRAMS IN SCIENCE

AND EﬁGlNEERlNG EDUCATION WITH TOTAL OHEIGATIONS of $80.0 MILLION-

HANY WERE TARGETED AT SPECIFIC, LIMITED PROBLEMS AND GROUPS- WHAT

SEEMED TO BE LACK[NG WAS A CLEAR ‘ NCEPT[ON OF THE NATURE AND .

NEEDS OF SCIENCE EDUCATION N THE SCIENCE AND ENGINEERING
ENTERPRISE OF THE COUNTRY-

It 1s sto CLEAR THAT THE CONSENSUS WHICH EXISTED IN TRE

1950'5 AND 1960's ON THE NATURE OF THESE NEEDS AND ON THE

—MosT PEOPLE

PRE"- COELEGE

It was

ESTARL [ SHED - A

SCIENCE AND

STRATEGIES TO BE PROVIDED HAD PISSOLVED BY THE END OF THE 1970"s.

KGREE THAT THERE ARE—PRORBLEMS- WITH THE §TITE OF

TRAINING IN SCIENCE AND HATHEHATICS TUDKY-

FOR THIS REASON IHAT THE NATIONAL SClENCE BoARD

A CoMMISSION ON PRECOLLEGE EDUCATION IN MATHEMATICS,

TecHnoLOGY IN APRIL 1982. THE COMMISSION HAS BEEN

CARRY!NG OUT ITS WORK BY ARTKCULATING THE CAUSES OF, AND PROBLEMS

wlTu, THE STATE ‘OF PRE-COLLEGE TRAINING IN SCIENCE AND MATHEMATICS

TonAy. THEY HAVE BEEN 0Ul1E SUQCESSFbL lﬁ STIMULATING A BROAD

. AWARENESS OF THE PROBLEMS AND THE ACTIONS NEEDED TO RECTIFY THEM-
A GREAT VARIETY OF ACTLV!T!ES‘"BY PROFESS [ONAL SOC[ETIES; BUSINESS

LEADERS, GOVERNORS, AND ESPEC!ALEY THE SCHOOL SYSTEMS THEMSELVES~™~

IS NOW BEING
COMPLETE ITS
THE CHAIRMAN

HAS ASSURED

GENERATED- l ANTICIPATE THAT THE COMMISSION HILL
WORK EARLY THls FALL; SOMEWHAT AHEAD OF SCHEDULE -

oF THE NATIONAL ScIENCE BoarD, DR. LEWts BRANSCOMB,

HE THAT THE BoaRD WILL ACT QUICKLY ON THE COHHKSSION s

RECOHHENDAT[DNS- I ANTICIPATE THAT MANY OF THEIR RECOHHENDAT[ONS

WILL CONSIDERED IN FORMULATING THE NSF ‘RUDGETY REQUEST ForR FY 1985.

oy

NSF wiLL ALWAYS HAVE A Linxrsn; BUT CRITICALLY IMPORTANT,

ROLE IN PRE-

COLLEGE EDUCATION WITHIN ITs BASIC CHARTER AND OVERALL

RESPONS[B!L!TY FOR THE HEALTH OF SClENCE- 1IN FULFILL!NG THESE
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RESPONSIGILITIES; IT IS INCUMRENT UPON THE FOUNDATION TO SELECT

“AND ‘DESIGN ITS ACTIVLTIES IN SUCH A WAY AS TO: EXERT HIGH

LEVERAGE; DEMONSTRATE LEADERSHIP IN THE NATIONAL INTEREST THROUGH
EXAMPLE SETTING AND PROTOTYPE TESTING; INVOLVE RESEARCH SCIENTISTS
AND ENGINEERS IN 'EDUCATIONAL CONCERNS; BE AS FLEXIBLE AS POSSIBLE
AND RECEPTIVE TO NEW IDEAS; AND TO PROMOTE THE iNVOLVEMENT OF
"STATE AND LOCAL .GOVERNMENTS, AND THE PRIVATE SECTOR, IN ITS
UNDERTAKINGS - ot ’

As vou ARE AWARE; THE FY 1983 HUD- INDEPENDENT AGENClEs

APPROPR(AT(ONS CONFERENCE REPORT REQUIRED THE NSF Yo nEyELop &

.PROGRAM PLAN FOR A $15.0 MILLION ACTIVITY AT THE PRE-COLLEGE
LEVEL: THE PLAN HAS HEEN UNDER DISCUSSION FqR SOHE TIHE WITH OUR

CONGRESSIONAL COMMITTEES-. THIS PROPOSED PLAN HAS TWO .MAJOR
CONPONENTs._, K

Y
O  MateriaLs DEVELOPMENT:

Tue NSF WILL SUPPORT THE DEVELOPMENT OF EXEMPLARY
MATERIALS AND MODEL3 FOR THE CONTINUING IMPROVEMENT OF
TEACHERS- THE ‘PRINCIPAL PRODUCTS OF THIS COMPONENT WILL

BE BETTER, HORE EFFECTIVE APPRbACHES TO TEACHER TRAINING
AND BETTER TOOLS FOR .TEACHERS AND STUDENTS TO USE IN

THE[R CLASSROOMS AND LABORATORIES- .

TEECHER INCENTIVES:

THE TEACHER INCENTIVE ACTIV[T[ES WILL FOCUS ON THE

_UNIQUE PROBLEM OF MOTIVATING, RECOGN[Z[NG, AND BRINGING

oP TO DATE SCIENCE AND HATh:HATlCS TEACHERS WHO ARE

AHUNG THE BEST THE PROFESSION HAS TO OFFER- THIS

INCLUDES TWO PROGRAMS--PRESIDENTIAL AWARDS FOR SCIENCE

AND MATHEMATICS TEACHING ExtELLENCE, aND TEACHER HONORS
Honxsuops-

e
(S 4
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THIS PROPOSED PROGRAM PLAN WOULD RE AI%ED AT RAISING THE

LEVEL OF APPRECIATION OF SCIENCE AND MATHEMATICS TEACHERS AND
IMPROVING THE TEACHING Of MATHEMATICS AND SCIENCE AT THE .
PRF - COLLEGE LEVEL: iT wouLD ENaBLE THE FOUNDATION To EXERCISE

REEATIVEEY HIGH LEVERAGE WITH A LIMITED INVESTMENT. Atso, NSF
COULD UTILIZE ITS UNIQUE RELATIONSHIP WITH THE ACADEMIC,

SCIENTIFIC, AND ENGINEERING COMMUNITY TO FoSTER CLosER

COCCARORAT{ON BETWEEN IT AND STATE, REGIONAL, AND LGCAL sCHooL
svsrsns IN ACCOMPLISHINC THié OEJECTIVE- If APpROVED, THE FY 1983

THE ADMINISTRATION AND NSF ARE ANXIOUS TO JOIN THE EONGRESS

IN lMPROVING THE STATE OF PRE- COCLEGE SCIENCE ‘AND MATHEMATICS
EDUCATION, BUT IT IS ESSENTIAC THAT A CONSENSUS BRE pDEVEL'.PED ON

THE APPROA’H TO BE TAKEn- IT 15 ALSO ESSEr'TIAL THAT THE APPROACH

BE BUILT ON A STRONG RASE THAT 1S DELIBERATELY FOCUSEDVAND LOOK§

BEYOND THE PRESENT TO FUTURE NEEDS AND REQUIREMENTS- THiS CANNOT

) THe SMALL; PRELUMINANTLY iIN ERGPADUATE COLLEGE IS ANOTHER
CRITICAL PART 05 THE EDUCATIONAL BASE WHICH PROvIuES THE NaTioN'

FUTURE ENGINEERS AND SCIENTISTS- A SIGNIF!CANT PROPORTIQON OF

THOSE AWARDED THE Pi-D: iIN SCIENCE; MATHEMATICS; AND ENGINEERING

RECEIVE THEIR BACCALAUREATE AT THESE INSTITuTIONS. FOR THE PERIOD’

RETWEEN 1967 - 1976, FOR EXAMPCE, MoRE. THAN 9,500 Pu-D- RECIPIENTS

1N CHEMISTRY HAD THEIR BACCALAYREATES fRoM 198 PREDOMINANTLY
UNDERGRADUATE COLLEGES- In FY 1982, 20 PERCENT oF THE NSF

GRADUATE FELLOWSHIPS WENT To GRADUATES of sUCH COLLEGES. SINCE

SYSTEM OF GRADUATE EDUCATION, AND FINALLY, INTO THE SCIENTIFIC AND
TECHNICAL ENTERPRISE OF THE COUNTRY, IT IS IMPORTANT THAT FACULTY

IN THESE INSTITbTIONS RECEiVE SUPPORT AND ENCOURAGEMENT FOR
MAINTAINING THEIR RESEARCH CAPABILITY.

=
(g
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v
. THE FY 1984 BHDGET REonEST ROICDS on AND REFOCUSES EAR[IFR

NSF RESEARCH EFFORTS AT THE UNDERGRADUATE LEVEL. BY PROPGSING A NEW

PROGRAM; IINDERGRADUATE COLCEGE RESEARcH SUPPORT, To RE SOPPORTED

AT THE LEVEC OF $3.0 MICCION. [T WILL BE MANAGED #AND RUDGETED FOR
IN ALL OF NSF’s MAJOR RESEARCH ACTIVITIES TO INSURE THAT THE WORK .
IT SUPPORTS 1S ADEQUATELY COORDINATED .WITH OTHER NSF-suppORTED
RESEARCH AND FACILITIES AT THE NATION’S LEADING RESEARCH
INSTITUTIONS -

THIS NEW PROGRAM WILL EMPHASIZE INDEPENDENT RZSEAPCH BY
FACULTY AT PREDOMINANTLY UNDERGRADIATE COLLEGES, USING THE
PHYSiCRL ﬁESbUﬁCES bF MRJdé UﬁiVEﬁsifY, INDUSTRIAL, OR GOVERNMENT

UNDERGRA[‘U.‘.TE STUDEN,TS AS PAT\‘T OF THE RESEARCH TEAM. FUNDS FOR
ESSENTIAL, PERMANENT EQU[PMENJ W!LL _ALSG BE PROVIDED. THIS

AT SMAIE 1NSTITUTT6NS NHICH SERVE AS Mnaor SOURCES OF FUTUREV

SCIENTISTS, ENG[NEERS, AND Tt:CHN[ClANS-

THE EDUCATION OF MINORITIES IN THIS COUNTRY. Thus 1T 1S IMPORTANT
THAT THEY, AS WELL AS OTHER PREDOMINANTLY MIMORITY INSTITUTIONS,
HAVE STRONG SCIENTIFIC AND ENGINEERING RESEARCH CAPARILITIES: .

THE. FY 198& BUDGET REru:sr WILL CONTINUE SUPPGRT OF THE
REGEARCH IMPROVEMENT IN MINORITY INSTITUTIONS PROGRAM, ‘sTAELISHED
IN FY IQRZ <IN PARTIAL RESPONSE To Execurtive ORDER 12320 TO HECP
PREDOMINANTLY MINORITY COLLEGES AND UNIVERSITIES WlTH GRADUATE

SCIENCE DR ENGINEERING PROGRAMS TO lMPROVE THEIR. RESFARCH

CAPARILITIES- SOHE THIRTY [NSTITUTIONS ARE EEIGIREE T0 CO;‘lPETE IN

THIS PROGRAM. Foun RECEIVFD awarDs IN FY 1982, AND AN ADDITIONAL

EIGHT AWARDS ARE ANTICIPATED IN FY 1983.

25-012 O—&j——2
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THE MINanTv RESEARCH INITIATION- PROGRAM PROVIDES SUPPORT FOR

FULC~TIME MINORITY FACULTY WHO HAVE RECEIVED No PREVioiis FEDERAL
RESEARCH SUPPORT TO ESTARLISH RESEARCH PROGRAMS ON THEIR CAMPUSES.
In FY 1983, 20 awarDS TOTALLING $2:0 M..LION ARE PLANNED: Tuls
LEVEL OF SUPPORT IS CONT[NUED iN THE FY 1984 REQUEST-

IN ANOTHER COOPERATIVE EFFGRI WITH TH[S COMMITTEE TO

ENCOURAGE FULLER UTILIZATION OF. THE NATION'S SCIENTIFIC AND’

TECHNICAL RESDURCES, THE FOUNDATION ESTABLISHED THE VISITIAG

PROFESSORSH[PS FOR WOMEN PROGRAM IM FY 1982 wiTH 17 AWARDEES-

THESE VISITING °ROFESSORS, IN ADDlTlON TO TEACHING AND RESEARCH,

‘ARE AVAILABLE TU OFFER AD"[CE AND PROVIDE MENTORSHIP AT ALL LEVELS

FRUM UNDERGRADUATE T0 FACULTY- TWENTY-FIVE AWARDS ARE PLANNED IN

FY 1983 AT AN EXPENDITURE OF 51.5 MlLLloN- THIS LEVEL IS

CONTINUED IN THE FY 1984 REQUEST.

- SHORYAGES OF YOUNG FACULTY IN OUR COLLEGES AND NNlVERSlTlESl

=PARTlCULARLY lN ENGINEERING_AND COMPUTER SC[ENCES, ARE OF GREAT

CONCERN- WE HAVE INCLUDED IN OUR FY 1984 REOUEST A PRESIDENTTAL

YouNG INVESTIGATOR AWARD RROGRAM TO RESPDND To THIS GROWING NEED-

UUR PLAN ls TO MAKE ABOUT 200 AWARDS ANNUAEEY- EACH QILL PROV[DE

PER AWARD: TH[S AMOUNT WIEE BE SUPPLEMENTED BY [NDUSTR[AL
SUPPORT +

PART[C[PAT[ON IR FACULTY RESEARCH PROJECTS AS A RESEARCH

ASE[STANT lS THE TRADlTlO‘AL MANNER THROUGH WHICH GRADU&T%,,,,, B
STUDENTS GAXN PRACT[CAL RESCARCH EXPERIENCE- TH[S APPRE!T[CF Hl?

SYSTEM oF GRADUATE EDUCATION i ~Hi. MAIN REASONW NSF AWARDS GO

'PR[RAR[LY TO RESEARCHERS AT UN[VERS[T[ES AND COEEEGES- IN THE

GRANTS, BR[NG[NG THE TOTAL TO AN ESTIMATED; 10;400. Mons THAN
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§92”ﬁiLLi6N WILL BE USED FOR THIS PURPOSE, AN .INCREASE OF
— 16:2 PERCENT OVER THE PREVIOUS YEAR-

~ —

!N ADDITION TO RESEARCH KWAR?S; THE FOUNDRTION S fRADUITE

FELLOWSHIP PROGRAM wltt SUPPORT APPROXIMATELY 1,390 GRADUATE

FEitOws In FY 1984 AT AN INCREASED STIPEND OF $8;100 PER YEAR PLUS

A COST-OF- EDUCATION ALLOWANCE OF $4;900. INCLUDED I¥ THIS TOTAL
ARE U5 NEw anD 135 conTinuing MINORITY GRADUATE FELLOWSHIPS-

THESE FRESTIGIOUS AWARDS PROVIDE THREE YEARS OF SUPMPORT OVER A

FIVE YEAR PERIOD AND ALLOW THE STUﬂENT TO ATTEND THE GRADUATE
PROGRAM OF HIS OR H§R CHOICE-

IN THE TRANSITION FROM STUDENT TO SCIENTIST, THE
PAST-DOCTORAL EXPERIENCE TRADITIONALLY HAS SERVED TO"TOP OFF:
FORMAL EDUCATION AND IMMERSE THE NEW PH D IN FULL-TIME RESEARCH-

THis PROCESS _PROVIDES TRIINING-TO YOUNG lNVESTlGiTORS lN VACUABLE

RESEARCH SRILLS WHILE OFFERING A SOURCE OF QUALIFIED IND

AFFORDARLE RESEARCH KSSOCIITES FOR RENICR SCIENTISTS-

POSTDOCTORAE OPPOR UNlTlES VARY SUBSTANTIACLY FROM FIELD TO.

L9, TRIAL AND
ACADEMIC JOB MARKET. lN THE FQUNDATION s FY 1984 Bunssr Rsouesr,

FIELD, DEPENDING VERY MUCH ON THE STATE OF THE IN

POSTDOCTORAL sclENTISTS, AT A TOTAL coST OF $54.9 MILLION." TH1§
Is AN INCREASE OF 8 PERCENT IN THE NUMRER SUPPORTED AND AN
INCREASE OF 18 PERCENT IN THE RESOURCES GOING TO THIS -IMPORTANT

SEGMENT OF THE EDUCAT!ONAL RAsE FOR SCIENCE AND ENGINEERING-
PARTICULAR EHPHASIS lS PLAyED ON THE EXPANSION OF SUPPORT FOR
POSTDOCTORAL POSITIONS lN PLANT BIOLOGY AND HATHEHATICS lN KEEPING
WITH THE FOUNDA?ION S EMPHASIS OM THESE TWO AREAS IN’ FY 1984

n

1 BELIEVE IT IS xnpcurxnr’ﬁzz:\we KEEP IN MIND THE TOTAL

SYSTEH OF EDUCATION KND TRAINING IN THIS COUNTRY FOR PRODUCING OUR

FUTURE RESEARCH BCIENTISTS, ENGINEERS,; AND TECHNICIANS. THIS

SYSTEM CONSISTS OF A CONTINUUM EXTENDING FROM PRIMARY AND

setonhAhv SCHOOLS THRquH GRADUATE SCHOOL "AND THE POST- DOCTORATE-

O
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‘Senator HaTcH. Thank you, Dr. Knapp: We're very appreciative .
of these two statements. . . L

" 1 do have a few questions for you: It’s generally acknowledged _

that math and science education in our primary and secondary
schools is often inadequate. Indeed this inadequacy is described as

a national crisis by some. Whenever the word * crisis’ isused, acry——
for Federal dollars is sure to follow. Greater Federal spending and
regulation is still viewed by many here in the Congress as a pana-

cea for our problems. Keeping this in mind, I would like to ask you

to what degree the resolution of this crisis depends on additional
Federal funds and Federal direction; and to what degree it depends

.on the will and diligence of parents and educators in a better utili-
zation of existing resources?. = = . S

" Dr. KEYWoRTH. Senator Hatch, let me respond, if I may: I think

the very question’ comes to the verv crux of the entire problem

- today. There is no way that the Federal Government alone 1s going
- to be able to lead a restoration of ‘the critical importance of educa-
tion in general and science and mathematics in particular; as per-
haps the most essential investment in our. Nation’s future. I think 5
there is no question that the Federal Government must be respon- =
sive, must assume a leadership role, but the responsibility lies in

_ the hands of the Ameérican _citizenry, from parents. to State and
local governments I think that our programs must be innovative,

" must respond to this leadership and catalytic role that the Federal
Government must play, but it must not be seen in any way as a -
replacement for the will and incentives that can be provided in the
home and the school itself. '

~ Senator_HarcH. Thank you: In the last few weeks an impressive
number of education interest groups have banded together to advo-
cate a new Federal program that stresses just two_function$: a na-
tional assessment of riath and science education, and the develop-
ment. of programs to_enhance the skills of existing math and sci-
ence teachers. What do you think about this emphasis? —~ -~ _
Dr: KeyworTH. 1 think there is no question that we are all going -
to want to draw upon the strongest possible data base and informa-

tion base that we have. The National Scierice Foundation, for-ex-

ample, has plans to try to develop the data base that they will

.. need; but let us not delude ourselves. We have a problem on our

* hands today, the problem is one that is recognized by the majority

of the American citizens, and wWe are responding and we. must con-

tinue to respond. As assessment by itself, of course, will not solve
the problem. I think be

4!

em. 1 tter and better data base; better and better
information that cannot be gained at one:time, but will have to be -
the result of years of work of how to better get knowledge into the

classroom; how better to prepare our teachers, how to develop
teaching modules that will improve a teacher’s capability; all of
these are going to have to ba the elements in an evolutionafy proc- = ¢
ess. b - - . B
" Senator HatcH. Dr. Knapp has testified that there is a materials
development component in the plan which will be submitted to the
Appropriations Committee. Let me ask a couple of questions about
that. ) - L . S
There seems to be some difference of opinion over whether there

are not already adequate teaching-materials available, and that the
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issue is really one of helping teachers use the materials more effec-

tively and providing some funds to local and State education agen-
cies to buy such materials: What'’s your view on this? =
Dr. Knarp. 1 believe that the need to develop new materials is

~ really quite real: That, in fact; exemplary materials for the teach-
-~ ing of various scientific subjects do need to be updated, do need to
e-developed-at-this-timefor-modern—pres i ~scienti =
cepts. However, there is a need also to test these materials as they

- are developed, this is also a part of our plan. I think that the way
the National Science Foundation goes about developing these mate-
rials through the response to proposals from universities; from col-

. leges; from school districts, from education organizations, the way

" we go about judging these proposals and then developing the mate-
rials on the basis of the quality of the proposal, which have been
presented to us, will allow a wide-ranging testing of new ways. to

. present—develop—scientific materials for teachers. We will devel- -

J - op a new and more effective mechanism; perhaps using the new
— technologies which are available for teaching that have not been
available in"the past. =~~~
_Senator Hatch. If NSF develops these types of instructional ma-
teyials, how do-you plan to-disseminate them? Do you foresee just

making the materials available and allowing the State and local
—sducation authorities to choose whatever they desire? @ = :
__ Dr..Knapp. I think-the choice of the materials -has-to be up to the—-
discretion of the local school districts. I believe that the develop-
ment of g curriculum out of these materials is a local problem.

_ Senator HatcH: What sort of collaboration would you-require ofi -

the development of these materials?

Dr. Knapp: What_kind of—excuse me? -

Senator HaTcH. Collaboration. =~ =2
- Dr. KNapp. I would think that the-optimum collaboration would
be the collaboration between university scientific researchers, rep-

resentatives from educational institutions of training and educa-
tion, and the collaboration of the teachers themselves. All of these
working together will develop these materials in the best and most
cost-effective way. ~ - e
__Senator HATCH. Dr. Keyworth; the committee ig seriously consid-

ering_devoting a portion of the funds available in the math and sci- = :
ence legislation to a program that would assist cooperative projects .
between businesses and schools with . Federal matehing funds.
There has been some concern over which Federal agency should
administer such a program; whether it should be the Department
of Education or NSF, or.maybé even both. Which approach would
« the Administration prefer? . . : L
" Dr. KEyworTH. Sendtor, it depends on exactly how these re-
sources—these cooperative resources— re to_be used. I think we
should make clear that-the National Science Foundation has strong
links in experience with the academic community; universities and
colleges in particular. There is a tremendous capability there that

should be used in_improving our_ability to conduct precollege edu-

Ya

cation. The Department of Education; in contrast, has skills and ex-
perience in interacting with primarily our precollege educational

world. I think it-depends on the specific natgre. I certainly do

share with you, Senator, ﬁ\sg)”rig feeling that we should be very,
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Very careful to insure that the skills and abilities of each agency

are directed toward the appropriate task. . - o ,

~ Senator HATCH. Dr. Sc’l)xm' itt, you’ve been_kind enough to come
~ and be with us today. What do you think about a cooperative ap-

proach between business and sc ools to develop better math and
science teaching in our public schools? :

— of all, let me say there is’

HM)

. quite a bit of interest in,the industrial community in this issue and

[ajé’gp’%jiiti@ of its importance. One of the groups that I'm associat-
ed with, the Industrial Research Institute, has had discussions of
this issueé in its board meetings. So I'm sure the sentiment in the
industry generally would be strongly -in favor of actions to help
golve this problem: e - o

I think the answer to your question would depend on the specifi?
programs. For example; T can imagine that in communities where
industry has a presence with scientific and technically based people
that_forms of cooperation and contribution could be found. Howev-

er, there are many ccmmunities in the United States, as you know,

which do not ;haiié,iiidiiatjsﬁfreséﬁjci of that type: I think coopera- -
tion at the local level would be somewhat more difficult in those .
~ cases: I think it will have to be a mixture of activities that industry
would participate in. = - " - . o oy
. Senator Harch. Thank yqu. We appreciate you gentlemern being
here today. as_top. science leaders in our administration _and the
Government. You certainly. added a lot to this particular legislative
session. We appreciate having your testimony so. that we can come
up with legislation that will resolve these problems that you’ve
w—yaised-heretodays..___ ' : '
Thank you for coming. I appreciateit. """~ _ " _ -
.. Panel 2 consists. of teachers from public schools in the D.C. area.
I'm very happy to have you here with us today. It’s very important .
for the Congress to hear, as Lincoln put it, “from those who have
borne the battle” . . S I T -
" Mrs. Mitchell, Miss Brown, Ms. Nussbaum, Mr.. Brown, Mr.
Thayer, Mrs. Howell;, and Mr. Goffredi, I welcome you to our hear-
ing this morning. on i

. "this vitally. important issie of math and sci-
ence elucation. I understand that we have a_number of young-
people here from your various schools. Can somebody*tell me which:
schools they're from? We're very happy to welcome all of the young
people here. What we're talking about-is really extremely impor-

_ tant to all of our Tutures in this country. You young people. are the
. futare. We're very happy to have you here today. I know these. -

" hearings aren’t always easy to sit through, but this is_one of the -
most important hearings that we're going to have around here for
a long time . : :

If you fo

lks; wauld let me know what schools the students are .
from as you testify,I would appreciate it. e
~ As you w; we would like to engage you in a discussion about
this critical issue and get your firsthand views. _  ~— _
_1 will just throw out a question here and. there; but 1 want you

all to feel free to offer your comments apd your opinions as you

fike: We realize that even though you come together as a panel,
that perhaps you do not know each other. We know that your

teaching experiences and situations do differ and you may have dif-

v
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ferent views to share. What we really want to know is your percep-
tion of current math and science learning and what you would like
to do to improve it. o A ] o ,
I'm happy to take any statements that any of you would care to
make at this time. I might mention that all written statements will
be put in the record in full, includinig the stateiments of our prior

——witnesses;as though-completelydelivered.———- .- -
Why don’t we just start off with whomever you’ve chosen?

STATEMENT OF JOHN O. THAYER, PHYSICS TEACHER; BALLOU

' HIGH SCHOOL, WASHINGTON; D.C.
_ Mr. Tuaver. There are a few students here from Ballou High
School; where I teach. =~ T . .
I prepared a 2-minute statement. 1 was going to prepare a 4-

- minute statement but-I have a stack of lab reports to grade—my
assistant principal said it would take an act of Congress to extend
the deadlinie on that so—— - o : e
_Senator HATcH. Well, we always like abbreviaied statements; but

whatever you care to say: S .
_ Mr. THAYER. When I was asked whether I would like to partici-
pate on this panel I responded positively because I had been think-

ing for some time about the problems of science and math educa-

- tibn_"“""' E— cToT T T T - e
In particular; I reflect now on the influence of Government-spon-

sored programs on my own career. It is in fact very unlikely that I

would be a classroom teacher today were it not for the training and
inspiration offered in several NSF-sponsored summer instituteg in

which I participated within the period between 1965 and 1972.

- These institutes addressed curricula in ways which met several
needs of science teachers. Knowledge of the subject matter was
strengthened, and skills needed to effectively facilitate laboratory
experiences were upgraded.. Since . teachers usually must find
summer employment to supplement income; the stipends covering
tuition and living expenses were necessary to attract teachers into
the programs. e T
.1, personally; would not have attended the institutes without the

stipend; in which case I would not have been trained to teach PSSC -

quires training not yet.acquired. I have seen physics teachers-come ==

and go during the postinstitute period; some of whom might have
stayed on had they received up-to-date skills training, encourage-

ment, and inspiration potentially available in a well-designed insti-
t.ute:,,,, e e i Lol oo 3 ’
- I can say with a high degree of certainty that without the insti- .
tute experiences I would have been taking advantage of other op-

. portunities; for other opportunities were abundant at the timie, and
comntiniie today for one with skills in physics, electronics; and com-
puters. - z S - - - o
__The NSF summerginstitutes have had a lasting effect on my

career: I'm not sure what success criteria were used to essentially
abolish the institutes, but it seems to me that a program which im-
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proves competancies of teachers in critical areas, and influences
‘them to keep on teaching is at least some measure of success.
[The p’_r'ep'ar'e'd statement of Mr. Thayer follows:] '

I~
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’ . '///. JORN O. THAYER o .
e 2 o

. John Thayer vas trained 2s a secondary teacher at Western .
Michigan Universitw, where ne received his E.S. degre€ (1957)
with majors in Piysics and Rddio, And TV_Technology, with a minor

governmert R & D lab-(HDL) in_viashington, D.C.,. beczuse of their -
need for personnel with expertise in electronics and physics.

In 1962 he gave up his "Ghr:e;,shygigisy",status to Leeshe a . __
Peace Corps Volunteer science teacher in halaysid. where he worked
for two years.. . ;
¢ Grfi t6 che U.S. Mr. Thayer studied. fur arn B.&._
s Ecucntion (Western Hichigan »66) and vegan:
ez <P vaics At meKinley High School (D.C.) . In 1965, where
he staye¢ for.1l years; at whica time he begar teaching in the .
newly formeg. Science/Nain Program” 4t Ballon High School (D.C.)

'ih;MathematiC§.7-Uppn~gpﬁdﬁéﬁiﬁﬁ,uri,rbgyer was recruited by'a.

- wheze He gtiIl teaches two levels of physics and a course in

Engineering Concepts. i

Detweea the vears 1965.and 1972 Nr. Thayer eived train=
ifig @t varviocus NSF Institutes, ificluaing PSSC Physics, Harvard
Project Physics, Sngineering Concepts ¢i@rriculum Project and Chem
Study. Lo . . . _ )
___ At Ballou High School Mr. Thayer Sponsors the Engineering
. the "It's Academic™ team, the Physics Olympics team and
ee-of ‘the Amateur Rudio Sfation and satellite frdcking
facility. - He is the schieol METCON {Metropolitan Co scrtium to
iricFease mlority ﬁéﬁfiéipéfian,in,gnginggringj representative
and coordinages severdl programs aimed towa.d WMETCCN gozls.
He has taught“in-service sourses_or "Com r Applications in.
the.Classroom” and "Amateur Padio in Education”. (He has other -
teacher-training experience at +the former -D.C. Teachers Collége
and at the Peace Corps Traini- Center in Hile, Hawatid. He'is

4

_in charge of the-wind and so. - energy project installations.

' fir. Thiyer is-a_memper of the American. Associition o Physics
Teachers, Nationsl_Science ?ggpheré—5996éiétiﬁn;,District of
Cblumb‘a_Séieﬁce,Educa;Q;swAssociéiibﬁ; Amzteur Satellite Corp.,
American Radio Relay League and Amateur -Radio Kesearch and

ent Corporation. Some of the awards he has received
include the Joint Board on Science Education “"Qutstanding
Prysics Teacher” award in 1971, Kiwdnis_Club “Outstanding- -
Ssrvice as a Teacher” awardin 198¢ and the Dis*vict of Columbia
Science Ecducators “Hitstaneing Science Educator™ award in 1982:

w¥, Thayer is -ntsual in that he has gone against the.

flow of science and math teachers who leave teaching to enter. .

industry or the goverrment. A firm carear choice.was made, and
the timiug of support (NSF vnstitutes) was just right_to encour-
age him to coritinue. .. . . : .

[ A
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3

THE LALTING INFLUENCE GF NSF INSTITUTES

. dnen I.vas asked whether I would like to purticipate on

thiw panel I responded positively because I had beer THinKihg

for some time about the problems of science and math education.
In particular, I rerlect'now on the

sored-prcegrams on my own care

> influence_of_ govern- .
nt-s 5 er. It is in fact very "
unlikely that I would be a classroom teacher today were it

not for the training and inspiration offerred in,several .

NSF-sporisored . summeér- institutes in which I participated within
the period begween 1965 and 1972. These institutes addressed
curricula in ways which. mét severdl needs of science teachers.
Knowledge of_the subject matter was. strengthened, and skills
needed to effectively facilitate laboratory experiences were
upgraded. Since_ teachers usually must find summer employment

to supplement income, the stipends covering tuition and liv-
ing expenses were necessary to attract teachers. into the
programs. T

I personally would 1 12ve_attended_the institutes
ut the stipend, in which case I_would not have been
d to_tezch PSSC Physics, Harvard Project Physics_or
Enginsering Concepts. 1It.must be very frustrating to attempt
to accomplish any task which requires training not yet acquired..
1 have seen physics teachers come und go during the post-institute
periocd, some oi- whom might have stayed on had they received :
up-to-

ite 5kills training,—encourafement and inspiration

11y available in a. well-designed institute.

___ _I_can say with a high degre€’ of certainty that withous

the_institute experiences I would have been.iaking-advantage

at the time, and continue foday for one with skills in physics,
electronics and computers:

-of--other: opportunities; 5T other opportunities.weré abundant.

T IT SLT EEIRERERE S
——-".The NSF.summer institutes have had a lasting effect on
my career. I'm not sure_what success criteria were used. to
essentially aboligh the institutes; but_it seems to me that =
program_which im es competancies_of_ teachers. in ecritical
areas, and influences them to keep on teaching is at least -

some- measure of success.

- _ John Thayer
« April, 1983



O

ERIC

Aruitoxt provided by Eic:

24

LISCOURAGING OUR BEST .

~ ihen I see Arthur Brooks, Warina Heénderson {seniors ut’
ialiou High School) and others on our "Physics Demonstration
feam" preéeﬁt,ECiQQCQNdemonstrdtibhé t6 the community I feel
compelled to fantagizg,ren;’ﬁiénihg them us classroom tedchers...
_.some of America's best, providing exciting and meaningiul
i61i.to_the young.....only.a few. years from now. It

is & haunting thought, lasting orily a_few seconds, Does any=-.
Sné @ncourage those who have odbvious teaching talent. T© pursue
teaching careers? The answer ~1y_be implied in Another.
guestion:_ Wouid I encouragé <..eone I respect-to go. into.a.

1 not widely réVéféd;,whg{e,inﬁmany—diéftiéfg,tbgse'
with fewer than 5, -10.or éven,liﬁyegpgﬂexpétieﬁéé,iﬁ their
particular school cystem are threatened With possible layoffs?

 The fact ig that there_ is a tendency to Steer eur most
talented young people into other professions:. law; engineering,
ici computer ﬁfagzamming,gr,alﬁbst ﬁﬁythihgwglsg,bgsideé

teaching. -There is qgigeﬁa,dilgmma facing .- teachers, . 5
and counselors. We want our young peoplé ta.seek
0 we h

1 bring. them.status and money, so we gul

areas which @iIl_satisfy the criteria, even 1 it
that one .possesssunusual gifts (and.even.perhaps a hint of
;ntérést) Which could be put to better_use _for the good of - _
society in the_science or mathematics classroom, oOr some other
elassroom. ‘Defense-related opportunities abound, and are

“Zficing, A one who has persomally vowed. .9 3o

song Eoes;_"study war no more” I _feel somewhat torn 88 .7 write

4 glowing recomme dation for 2 “natural teacher”-to.get.a..

sommer D.0.D. Jjob where sne.of the main thrusts ig to Iearn

7m0féﬁ§6phisticated'ﬁﬁyS*fé*”Zap"vp80plemh74_uwwﬁ» o
_ Further, everybody.wanis .t "best”. Treré is intense’

competition for thosé Students who have d well in_their
science and math classes. We have been s essful_in steering
our "natural tedchers” _on . nc _physics demonstration team into
enginggrihgfprdgfﬁmswa;fﬂgsthq;nt. KR.Cc. State; G.W. and other
~eputable places 6f higher learning.

~_ The guestion arises as to wneéther it would be & vaste of
talent for semeone_who could be i computer -systems analyst, an

astrondut or an advanced weapons System designer to be a science;
or fiath teacher in a school. It is not a2 waste provided the
ihdiviéﬁélwhus"thg,igtetéSﬁ; abiIity and willingness to do what
cceed ds.4a tescher. After cll, does It_make.

_to_z e that a <kiIled; knowledgable, inspiring. science
or math_ her will bedr more fruit than someofié barely
Knowledgable ar

edzable and not snthusiastic about teaching? If_it_is’
Tong térm, productive resulls.that we desire,. it seems_clear _
that we must find ways of identifying early those who ! ve_the
potential Tor. pecoming excellent teachers ané then_providing

the necessary ircentive to pursue science or math teaching
careers.

John Thayer
April,, 1983

- as—theold " — """ SR
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An NSTA Position Statement

Scxence-Technology -Society: erence Educatxon for the 1980s

Preamble

ience and fechnalogy influence.cvery aspect of ourlives. They
are central 1o our welfare as individuals and 1o the welfsre of our
society. All around us sre exsmples of the i importance of lcgnt;

N gilhe' ,ceducluon xhouldb::quaua with prog-
his-continuum.
- The scientilically and technologically. lirerate penon.
_euwes s:-:nc: concept, proceas skills, and vahics in making

and technology foe peaducrion of food, shelter, clothing. medicine
transportation, snd vatious sources of encegy. Theresre sn mcrru

ing number of sciece- and technology-related societal prob!
well as_increasing socictal bzneru. _Science_and techaalogy are
welfsre end 10 many socictat
peoblems. We musi insure lpptopnue science cducation for all
citizens,
However. the quantity and qualiry of science education for all
Ppeople are noc commensurare with the status of icnce and tech.
nology in socicry. When one » ould expect b budgets, time spent on

science-related subjects, and support for science education to be

m(reuug. lhe) are decreasing. At the same hmg these (moxiixi -

scientist, ¢ chers, other edu md

chool dm;mnomblmynl(he problems we face ioday can be
aolvdmiybyptmmdwledmlhe ndeumdpmcumol

Thﬂr u & crisis nce Jmlm Thc lollovmx science-

.. undemmdi :h-l sociery conuols science -nd l:chnolo;y
through

__®knowsthe ma)oramoepu,hypo(hew: -nd lhconu c!xnnt!
sble 10 use them; -
@ sppreciates science and téching logy for the ir

8¢
dep-nds upon_the i mgu.q,pma-u _and wpon cnnce prial theoties;.
_® distinguishes between sientific evidence and personal

. mgmm lhe otigin ol science -nd und:r;und; lhnxxnulic
lmo'ledgc is te

ve, and subject o dungc a5 cvodtnv:c

-pplncx ions o(ltchnology -nd :he d«uuu

use of technology; -

_.e huiulhcgnLkmvldp;nﬂ £xpericnce 10 apprecia
ol h and u-:hnolo]nl development:

techn 30CHCty b dema:d i
. undeﬂl:ndlq‘cl science and technology are centiil o our

personal and nationsl wellare, yet public -ppr«ulcn ol Cience

educatian has dedived;
ncreasing number of | lndxvndunl -nd 30CH -lprnblerm vhﬁl
hnve an -impect -on :he qu.lhty of life are relaurd ro science-

technology on_ society has
i ed, ¢ ience education has decreased;
® compared (0 its recent past the Um:edSurcshuhﬂgn}shmd

in the production of scientific and tech ! goods and scrvices;

and nindicapped § persons_are. uf,Lz‘tJL
prolm;oml and techniaal rolcs in seience

ponl of xience education duting the I is_to dgulap
x-tnnhnlly, lirerare individusls who undesstand how science,
@Muﬁmmﬂum one snother and who are sble o
use this knowledge in their everyday decision-making, The scien-

tifacally licerate_person has a xubsun(ul knowledge-base of facrs,
kills which cmhlﬂh:

re exciting view of the world as the resuls

pcnl nform.--
tion 3nd uses these sources in the process of decision muking.

Recommendations foc K-12 Grade Levels
Elamensary School Scisnce ... _ .
__Science should be an integral | p-n ol lhe clemenuq xhool
program. {1 should be used ro
other basic cusricular sreas so as 10 make lelrnm, more mamng-
ful for duldm o

A carchully plan -nil ticulated elerr 1y Kience qurricu-
lum  should frovnde ily oppormmlm for the sequential devel-
opment of bazic physical and life science concepis, slong with the
development of x:gmgpmg_mdugpquhl -

- Elementary science should pu;vnde opportunities for nurruring
children's aatural curiosiry. This helps them to develop confidence
to question and sceck answers based upon evidence and indepen-
der ildren should be givenan opportuniry toexplore *
heir world using a_handson appeoach, vuh
instructional matessls readily available.

- The_| Tocus_ ol the elementary science program should bbon
f in children an undemmd-uol sn interest in, and an

concepes, concepeual r nd process
mdm&y_l 10 continue to lesrn and think |

sppreciation of the workd in-which they live.
_Mddlc/lnwr igh School Scianca
The mnddle/]umot hllh school xnnce mrncu!um should
needs 8

dcieacent. Sedents shoukd be provid d with daily

S
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and

" further develop their
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ion, snd-direct learning

explore mthih mduzlg .
y.and fiekd
M.ddl:/lumot hn;h achool acience should | contribure to the

deveropment of scicntifically literate persons and not simply pre-
parethem foc the next scicnce course. Nationa! studies have shown
That ofcn.middle} juniiot high school science is designed to prepare

weal

scodents_for high_school biology with-no emphasis 0n

__e Thei o of out-of-achool education. ,;{»
‘nmnach ‘a3 museurms, TV, pEmu\mum.md 2008, should be

cognized and utilized by all those invol

iuniot hiih’ ssidents going 00 (0. I)j;hghj»l
sics- Therefose it that sn
z-uddkhumor gh school mercbetovnd the phyanhndc-nh

be pm/lmoml dovelopment of s lm-u lnxbnr

ies, and o(htt lgenma lhould develop
g that sre con-

PO

sicain s high level of profes-

to the
begin cxamining : sociesal issues that }uvc )

logical basis. Middle/junios high school srudents need to. apply

- wh hq have Inindm aftee their instnction (o insure the

H:‘b S(bool Seience
. The high achool sci

ientific and technological liferacy. Courses
incorpurating “weil-dcigned lsboratory and field work help o
rraei_this need.

 Abalarced cureof two yeats of mtm;}mld bguqum:d ol:ll

ing of-one_year_of life science and one yeas of
e-techaology-socicty con-
- 5 with GppOMunites (©
&&Bf)iﬁﬂﬁiﬂi‘kﬁiﬁin’ N —bul:dur-enlpmhkm andin

phrmtd and
ing coms nd of m-thmmu
Fime on science learning NG . - -

® Lower_clementary level (gudﬂ 332 minimum of I%
hours/week of science should be required.
_.® Upper clementary level (grades 4-6) » rmmrnurn of 2%

should streas the app E
means of ob i

 High school L level EBui&y and_ l;&m
emphasize noconly the soquis molkno'ltd‘e.bulllioplvbkm

solving snd decision mnlun; - [
Science gt N ‘
and amotional devek )

Schools b e I
strategics that ; mjprpﬂnr o the m-knu stag - of mental,

moral, and physical development. -

> Vuymg strategics and . m?timﬁ :hauk! th M ;1!
7 te mndenu with various levels of lesaning

lissves. - -
_® Senidr hl‘h xhool Ievcl s minimum of 20 percent of science
instruction should be directed toward science-relaced societal

hours/weck of sicnce

be
- & Middle}junios high school Itveljndeﬂ 9a l'ﬂl!l!ﬂ\umd{

hour/dasy for st least 2 full years of science should be rtqu-rd ofall
srudents. _

isaues. .

The i:o.- e & Deveiop the NSTA Position Smsment
" SCIENCE. TECHNOLOGY -SOCIETY:
SCIENCE FDUCATION FOR THE 19008

Glera 0. Beskheimer
Mixchigsn Scace- U«-muq
333 On Progs /qrall denss: - - — . W46 Ericlaon Hil
elementary, middic_ juniae high and seniot h}h school s Larsing. M 4024
grades, science education programs should provide basic :onc:pu ] W By . Nics Peserson.
forllsrdencs Opporrunities shoukd b avilble for sudepu with B o Estion | Devecwn of Tomber Edcvion
diverscin iuments, including srudents with excep- Carleson Culiege - — N ©. University of Calienis
tional intereses and wlents in scienesy  Norhlieid, MN 33037 Trvine. CA 92717
. —_— K.uhl-mll.nnndhn,, Hnmld 'vm
—_— e ————— Suience Resmree Tesher Science Supervaor .
This NSTA Position Ssateme: Springf r..u.gsm-ab tlmmmk Schusie
l982 Amnﬂ:npu llbu :
posiion stutemun are aysilabls; writs s01be ymoll S"M'”' “A siics
Science Teachers Association, 1742 Conmecticus Ave] N.W_ }  Puad Deblan Hurd
Washingion D.C 20009. 949 Hilbar Lo -
Paks Ala, CA 94303
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Senator HatcH: Thank you. We're pleased to have that.
___Mrs. Howell, you submitted. a formal written statement. Would

you care to summarize that for us and we will put your formal
statement into the record: ] e :
Mrs. Howell, by the way, is a_classroom teacher of mathematics
and science to the gifted at the Stratford Landing Elementary
. School in Fairfax County, Va.

STATEMENT OF KAREN J. HOWELL, CLASSROOM TEACHER OF
MATHEMATICS _AND SCIENCE TO THE GIFTED, STRATFORD
LANDING ELEMENTARY SCHOOL, FAIRFAX COUNTY, VA :
Mrs. HoweLr. With your permission I'll make this a very brief

COmmentW S - -- v - e
Although 1 could have chosen other career paths in either sci-

efice or math, my decision was to teach: While there are times I

question my career decision, as we all do,.I do-not-regret-it—Many
_ ..individuals chose-teaching because career opportiinities, especially

for women at that time, were limited and they wanted to be sure of
a job. o e
., The same individuals today are not choosing teaching but are
taking advantage of newly openied, more profitable career paths.
In my statement I covered shortage of materials;. the necessary

role of upgrading content skills—not just the methods but content:
I covered incentives; personal tax breaks and special recognition

for teaching perforimance.

__As far as gifted education is corcerned, two of the miost impor-
tant areas are the upgrading of teachers’ skills. Many of the stu-
dents who are not able to be included in gifted programs are in

- Zlassrooiis where teachers are not adequately prepared to meet
their needs. Most teachers do need their skills upgraded; as well as
needing additional materials to meet the needs of those children.
I believe the supply of high-quality teachers will continue to be

" limited until the standard rewards of the free enterprise system of
" compensation and recognition become available to the professiorr——
Thank you. . =~ - So- oo '

[The prepared statement of Mrs. Howell follows:]
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Mr. Chafriian and dfstinguished members of the Comil ttee, iy name 15 Karen .
Howell. I am a classroom teacher in Féffféi Céﬂﬁf& and I teach
mathematics and science to the gifted at Sf;éi?a;a Landing Elementary
School in Alexandria, virginia: - My remarks this morning will be brief in
order to leave more time for questions.

v

Bachelor of Science degree from the University of Nbfﬁﬁérﬁ €olorado .
(double major in Elem. Ed. and Science; minor in Math.), I taiight for
class time ﬁ5§‘$§éﬁf maintaining aiébibTiﬁé. protecting the students from
5 each BtHéf? and ihﬁé?tiﬁé‘ﬁééié gs&iéi skills. It ?éi one 5?@2& most
rewarding teaching experiences.. In my corrent assignment; I teach
mathematics and science to gifted elementary Students as part of a teanm
'of three teachers. This, too, 18 a very rewarding and challenging

opportunity. Finally, I am the mother of two recent graduates of the

Fairfax Coupty High School System. o e T
1 have been asked to coimient on the legislative proposals you are

~ considering and to offer advice on how to So1ve this country's pervasive
problems of mathematics and science education. 1 cannot presime to do
more than offer my impressions of the problem and tell you what; in my

opinion; will work and what wiil not:

.25-912 0—83—3 E} E?.; &
2 P LRV
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Computers in the classroom. Computers Have capturad the imagination of

every child (and most adults) able to put twenty-Ffive cents into a video
game machine. In the classroom we are able to take advantage of that
fnterest to teach decision making a1 logic at the same time we are

. - teaching math skills or spe]]ing or whatever.s,ConBﬁter have a d6ﬁﬁié_______

”’“'_Va1iﬁfsezahse they can be used as teaching machines whi]e also serving as
examp]es of organization, logic and_dgcision making. (They are much less
fallible in this regard than we mortals.) Computers are definitely
rieeded in the classroom at all Tevels:

{ise of thé'skiiiéfi reidy. available. We are very fortunate in Fairfax

Gounty to have a_special program for the giffod which is bui]t around a
center concept. In each area qualified students go to a designated
"center” school where the gifted program is provided. At our school I

teach a1l the—mathematiés ana Séiéﬁéé to the féﬁéinf ?i?iﬁ aaa sixth

are able to go. The students understand my particular methods and 1ess

time is 10s¥ trying to "figure each other out". At our schoal, one
teacher with the interest and qua]ification to teach math and science,

does what it takes many to do, working part time; under different systems.

"Retraining teachers and other incentitives. There isja popuTar

misconception that teachers work eight to five for.nine months and then
Have the sufiiiers free: Programs to support in-service tFainin§ or sumier
school ‘courses wi11 not be- automatica]]y welcomed if it is assumed that

- there are no competing activities. The fact is that the summer break is

-

34
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generally only eight weeks long and about one-half of my weekends and
evenings during the school year are devoted to grading papers and other

school work: However; many elementary level teachers #iist hav

—__science and-math-skitts (Aot methods of teaching) upgraded. Therefore; .

in-service courses should teach skills. They must be worthwhile, both
while attending, and in terms of application afterwords; and some
additional motivation must be provided. I am ggg in favor of salary
differentials because of the subject taught. To diPferefitiate on that
basis would undermine the very fiecessary cooperation and team spirit
essential in the schools and would re- u1t in persons e]eétiﬁg to teach-
math o science for the wrong reasons.
May I suggest that a federal program that provided optiorai examinations
to teactiers who wish to be recognized as tmaster teachers" might be an

__ _answer. . A “"master teacher program cou1d be established first for
mathematics and science teachers and carry with it either a cash award or
a salary differentiaI. Such a program would allow teachers who do fiot
wish to became adninistrators at least, some career opportunity without

forcing them to give up the classrdom.

Personal Tax breaks. When I was teaching disadvantaged children just -

after I graduated; my income was very Tow bat st111 1" found mySeIf
sponding ny own’ money on téaching aids. supp11es and S0 forth My tax
bracket was a15o 1ow so h didn_t,get much of a-refund for these
‘expenses. Wé are now a_tgaifﬁcamé'hauséha1a and both our tax rate and

our abiity to spend money for equipment and supplies are higher: I would

!
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like € suggest that-a way be provided for low-ircome taach hers—who-spend—
hat a way be provided

e
"—"tﬁ'T? “own money on science kits to be paid back completely up to a

 Special-

reasonab]e Ce111ng.

s : - ‘: ”

.

When our Students do particularly well, we reward

them with some form of recognition. It doesn's cost us anything. No
spec1a1 funds 5;e neaded. It would be very motivational to éii'tﬁé good

,,,,,, __e_

teachers (who genera]]y are on]y recognized hy parents whan something s

_performance.

appreciation., I am sure that an.uncomplicated system cou]d be set up so “
deserving teachers could have sométhing to put on the wall that let the
parenésland the students know that their Senator supported superior
$ - - ' e
) . - i .
I would Tike to close with a personal observation. I Was fortinate
éﬁbﬁgﬁ to be able to choose almost any scienuific career path I wanted.,
MWy decision was to teach and; while there are times when i'ﬁﬁeifiﬁﬁ that _
dét1§16ﬁ“§s we al db; I do not regret 1t: Many of my classmates in
college chose teaching because career opportinities for woren were miich
more iimited and they wantad to be sure of a job. Trose same women today
are riot choosing teaching; but are taking advantage of newly opened -
career 6éths: 1 believs that the supp1y of high qua]ity teachers will
continue to be 1imited anti1 the stindard rewards of the free enterprise
system - compensation and recognition - becone available to the

~ profession. Thank you very much. 1 would be.pleascd to answer your

" questions:



I ———
Senator HATCH Thank you. Aze there any other statements

before I ask some questions? .

.Ms. Nussbaum. [ ;

STATEMENT OF PATRICIA PANTANO NUSSBAUM, TEACHER IN
THE MONTESSORI PROGRAM, JOHN BURROUGHS ELEMENTARY
SCHOOL, WASHINGTON, D.C.

"Ms. NusssauMm. Before I begin to talk about my statement 1
- would like to tell you that, although I teach in the D.C. Public-

'School System, the method of education that T employ is the Mon-
tessori method. All my background in education is from that. In

_.my buxldmg there is a-Mentessori method alongside the traditional
. program. -
- I think that I would like to menition here something that Mr.
Keyworth touched on and that is the raising of the-standards of . .
- achievement for the children. If we can look at*what makes 4 suc-

cessful' learning’ environment for the child, what the child needs,
then I think a natural-outgrowth of that is that h1s ach1evement

level can be raised: :

Through the Montessorl method we have found that 1f you pro-
v1de a child with the opportunity for concrete, individual, hands-on
experience with materials before presenting an abstract concept;
and if you give him a charce to use those materials freely, not on a

structured timetable; as he wishes; during ‘the course of the day or

the week, and if the teacher becomes to him a guide to,that materi-

al, rather .than just a disseminator of information; we have seen
that children at a very early age are early to learn concepts that
normally are saved for later in life:

One of the key components to-the Montessor1 program is to begln
@;Ldrgn at the preschool level, _so.that-when-he ‘comies ‘to the ele-

mentary level he is already reading and able to begin abstraction
math processes. What this means is that the elementary level

. child, who is really open to dxscovery, is not hampered by having to

he’s learned it ii: the preschool stage ]
We have seen thaf g1v1ng the ch11d the opportunlty for presghgol

automatically results in raising the standards of ach1evement
[The prepared statement of Ms. Nussbaum follows:]




PATRICIA PANTANO NUSSBALR!
TEACHER IN.THE MONTESSCRL PROGRAM i
B ——
WASHINGTION, D;é;

The critical insdequacies of today's children in math and science

are deeply zooted in a camplexity of problem facing American edicators.
Tre facc 1s that by intemnational corparisan, American children in general
£or their high standard of livingandaccesscotec}nology cannot conpete
withthoseofoche:r inch;strializednat:ims Weuust: findamycofap the
~inherent: potent::lals of aur children, and the solut:ions we seek stTm‘d to shake
our educational syst:em at its very fandaticn. We tast Beﬁ:n_ﬁw to funda-
mentally address this problem isy offering immediate remsdiation for o

. © current studmt: powlati.m @ at the same time aiming for basic; long-
term soluticns:

o
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1. Needs of the Child for Successful Ad..ievanenc
Al The Eear!ﬂ.ng Btvirmrmc
Forempsr~ cb ﬂ'ﬁ sicCess of o3y t@th and ébi'ei-icé ii'rbi',réﬁi is the E
opportunity for the child to have a <oncrete; Individual; “Hands-oi k-
perience relating to the concepts to be tavght: This mst be provided with a:
- balance of structure and ?;,;e,aaa ;e, ;g a: ;m,;, for Li.ﬁéfui osm'cﬁﬁ

ciit into fractions for the child to see, count and manipulate: Such
apparatus should be made available for all cmcepts the child is to abstract
;:-frid inCemalize ,

The teachier's role slmld be e 35 one of facilitator, rather t‘han
disseminator of IMforiAtisi. She mist be cmfidenc and enthusjastic in .her
approach; alvays encouraging the child to find out for himself: (Ret:ming
caourexaxq)eof fractions; she couldsl*ml‘bi@fﬁéféﬁ‘ﬁhi fitﬁiaﬁéﬁnfeaé

and scienc into t:he sub_]ecc areas of read.ing. languag_e, histqry; ‘geography,; '

e child is allowed then to follow a problem that interests him to
its satipfaction and soluCion.
se are the major faccOrs in scinulat:ing and developing?g child’'s

)
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ratural curiosity &:d drive to order and ke sense of his world:
B. Pre-School mixcat:im
ﬁfho@x it my appear irrelevant to che discussion at hand today; _
we mst here make a case for the availabilit:y of quaiity; pre-school programs
by public school districts. No abst:tactim or theory can be tmde without a
basis in facc and the period from age 2% to.6 is the optimm time for )
learning language in genersl, and language of fact, in particular. "This can be
related to color, mumber, compari.ons or classification. Such acqusicim
1s made without effort by the pre-school child and his capacity for vocabulary

keiows 1o bounds. In addition, basie mathematical cotcepts; including
processes aﬁd operations, &s well as reading skills, can, without coercion
or "ai'ill " be acqﬁtred by E.’ne age of 6. Thus it is chat a Monteseori p;é-
Séhéollef aiters the elementary class:as a reader; on the verge of abstracting
addition and subtraction; able £o classlfy growps of the vertebrate aninals:

a keen observer, caufort:able with ccncept:s of ccmparison

‘The long-term advantages of a quality educacion at the age of 3-5
is we11 docunerced.l Fran this fdnd 6f fomdacicn the Mmcessori a\ﬂa can

average chxld fort the first t:im in nigh school

r?'éNta\oIs ”:;;Erfrfééi's of Montessort Scf\ool Experience;" Young Children.’
Jﬁty. 1981 . .
" 'Miller; L. and I i L. "Four Pre-School Programs;' Sdciety for Research
and Chiid_ Develomt;”awgraph. _ 1974 - 1975. _ --

Miller; L. and Jones; B. "Four Pre-School Programs: Their Lasting Effects.”

Erik Document. § ED 171415.
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c: thsihg the Stin’da’rds of Adﬂevenenc

Hopefully. it bas beeri madé appﬁ'enﬁ tHiEs far t:hat by provid:.ng children
with the opporttmty for pre- -school edocation and IeTm”ﬁfg Eri\)-f.mmmts ﬂmich
mploy those principles and materials suited to his néeds whatf follows as
a natural and enthisisstic result is a higher standard of achievemenc. The child
has shown us repeatedly that many of the standards we set ave below his
capabilities Regarding this lssue, reference has been made to the Montessori
fethiod bec&use it has proven more Successful in many cases than the
frad:ifiTJnaI methods of educatmn There are now 57 public schools in 12
states (as well as lumidreds of private s_choo'ls) ﬂnch yr:plermt this method

L o - -«
on a large scale; some of which show excellenit results.

I1. Needs of the Classroam Teacher |
Problem Encountered by Current Teachers

Speaking from my experience as a'Montessori teacher and in speaking
to those who do mot employ Montessori, 1 find there are cammon ccncems, the
wost urgent of which are: . ’ '

l) nieéd for in-service trammg of cu. en: teachers.

2) lack of resource of specialt:y tea._hers due to: a] madequate ﬁmds

for Wiring at canpettftve salaries ) )
N -

*The MacDowell Montessori School in Milwaukee; ,wtu.gh,ig,ragially L.
socially and intellectually balanc:-d, report: t their children ranked second in
the city on the ITBS, topped only by those children enrolled in the gifted
and talented program. Similarly, the Sands Montessori School in Cincinatti which
ranked 30th and 40th out of 76 in reading and math respectively in their
pre- Montessori days, now ranks 2nd and 3rd. Their enrollment includes a citv-
wide population of children (43 per cent of whom are welfare recipients) :
and handicapped and learning disabled children.

1



[ /-]
[e%s]

b] shortage of qua.lifled applicant..
3) lad< of" basic equipmem: and materials with wich to pr?esa‘it
' coxicepts and prov:.aé foIIw-up work:

In & world vhere techrological and Factual information accumlate and
d;avelop and change at such a rapid rate, the resource teacher becomes the
keysoume of information; a link, as it were, between the teacher and
current advances in the field. By the same token, however, teachers w.lt:.h
special interests, or particular weaknesses, élEd need thé oppbm.i\ity
to enrich and update chelr knowledge and technique
mwpmvidéforanyoffheﬁbove
needs (in—service traimng equ:.ﬁiEiE OF TESGULCE. teachers) im isOIBti:m is
o re#der the others useless: A teacher; iiﬁptred by a wrkshop .eager and

' a'\Ehusmstic, but having no access to proper equipment; beccmes frustrated.
A uboratcry of highest quality, without the guiding hand of a qualified
- teacher; remains lifeless. A resource teacher who puts children in conitact
| With his subject on a weekly basis without Facilitdting classroot oppor-
tunities for repetition and application anly serves to relegite the
concepts out of the real world of the child's interest and Wtim Thus,
t:here :Ls est:abiisﬁed a cyEIe By which TRty poté'u:ial math and sclence
‘actievers are tsmrted Few children pursue math and science courses in
. High school ind event fewer cousider it as a career.
B. Future Teachers: Incentives and Training
The education of our children, which calls for the most qualified and
cametent pe:rsamel often loses such professionala to fields that offer
v luc-ative salaries. This appliea to :eachers in gmerﬁl and to §péctalized

O
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: ¥ e
Staffing problems are better resolved by providing coupm tion
calparable to that of business, goverrment and industry, than by funding
scholarships forr t:eacher preparation. When paymmt. of scholarships is in
ﬁwe forti 6f required service, the most: carnpetent teachers 1 mve into other
pmféssions after that perlod of service. That is What causes our current -
* ghortage of pérﬁama.
Regarding teachor pi‘éﬁaTraﬁim, we mist refer to those methods cited
+  which promote the success of t.'hé child: If we are to promot:e l'ﬁghar sﬁ'ﬁards
for our childrm. :eachers must be camfortable in a methodology that :
covery. In the areas of mat:h and science particularly it is essential that:
children come out of their textbooks and away fru'n their desks to see what .

,

the wider world has to offer. The t:eacher must be hJ.s mdxusiastic gulde.
III. Recomendations on Goverrment Fuiding Proposals’
A: Proposals Affectirig Curtent SEmenits and Teachers -
Momdes need:to be avatlable as supgested in Part II &; fie:; for
" equipment and materials; for in-sexvice teacher training; and for hiring
resource or specialty teachers. These should be available directly from
'the Federal Goverrment to school districts as needsd, in part or in total.
The government is uot i.n a position to mandate higher standards of ‘
achievmt: but: could we11 prm’ot:e t:hem through incentives. For example, a
school ‘ATEEEiGE (orr a particular sehool oF regicn ifi that diatrict) could
subndt 2 five-year p]En i3 ﬁprovanenﬁ of scimce adfor math; ﬁclﬁihg
a curriculum and the level é_f achteverment .ait:icipétéd: pter the two
years; the plan is reviewed and funding continued; based on the results.
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Other opticns include: grants to colleges and wniversities to
develop progeams for urrent teachers; especially in areas where tech-
]I)gy is being mtrochr.ed and updated: tuition grants to teachers to
highly sld.lled specialists in teaching. It must be emphasi.zed that the
adxdnistrarimandmtitoringof suchﬁmdsrequ:l:eanﬂnimmmmt of

E classroom is not compromised.--
- B. Traindng of Futire o Teachers: .
Here again the gcvermmt cammot and should not make requirene.nts on
the qmlificaﬁiéifs for teacher certification. Yet; in view of the need for
Eﬁhertrmpfogram that ismremlinewiththeneedsofche.
clﬁ:Id monies should be available to colleges and iniversities for the
purposes of studying and developing successful programs and ultimtely

Ei&\iﬁ them.

in bot:h scate and federal bnf!gecs that it deserves.
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Senator Hatcw: Thank you. . - -
_ Mr. Goffredi, as I understand it, you're the chairman of the de-
partment of mathematics at- Wakefield High School in Arlington.
Do you have a statement? ~ _
STATEMENT OF LOUIS GOFFREDI, CHAIRMAN, DEPARTMENT OF

MATﬁEMATiCS. WAKEFIELD HIGH SCHOQE;;I’KR!:!NGTQN;V’A. .
* Mr. GorFrepL. Senator; I think a couple of the points that have
already beefi mentioned, dealing with salary, summer jobs the
eachers wish to get every year—I've been teaching 17 years and
am pleased to say I think I have miy summer job already lined up

. this year. The problem with that is that teachers don’t have the
freeaom to take courses‘for their enrichment, to take courses that

will give them better preparation for the new materials, and for

the new approaches to mathematics that we have today. =
The computer era is upon us. When I went thiough college—I

graduated in 1966 from college—we didn’t have microprocessors.

I've had to piecemeal; on my own, take a course here, a course
there, whenever I could afford it, when time constraints allowed
mie to afford it: o , R
“During the summer I have to get a job..I have a family. I have a
child. We have a mortgage. It would be nice just to have a scholar-
ship to go to American University or Maryland University; but the
scholarship doesn’t pay for my mortgage. It doesii’t pay- for our
. clothing or the rest of our summer vacation; as it’s called. That’s
sort of a misnomer because my salary is based on a 200-day calen-

dar. If I miss a day I'm decked one two-hundredths of my pay; so,

I'm yet actually to get a paid vacation while teaching. That’s, as 1

say, a misnoitier. It’s a-misconception that people have. A teacher’s
satary is for the time that they are teaching. Trying to go to schoot
during the school year, trying to take classes at night—I have a
- family, I also have to correct papers. I have to.correct the papers: 1
have to grade the papers: I have to evaluate the students and pre-

pare my next day’s classes—next week’s classes: These are. things
that have to be addressed when we'’re talkiag about continuing

education for teachers and attracting people to the teaching profes- -
sion. Whe someone coming out of school or soméone who is cur-
rently in :chool hears from the newspapers, the media; et cetera,; -
that teach-rs are generally the low-end of their class, that persons -
that are er.-olled in education courses are primary the lower levels
of the university student body; they’re not real anxious to join that
group. It’s r. 5t a nice thing to go into a group that’s already labeled
as_being the dlummies. = . - :
 In our wo-x people continually ask me when I'm going to move
up to become a principal. That’s a totally different branch of work;
it's not teac: 'ng; it’s not educating students. You_hear about a
principal whc moved-back to the classroom. These are just attitu-
dinal image presentations that teachers live with every day. This
lack of recognition of the importance of our job—image in gener-
al—is what teachers are fighting. . -~ . .

* Currently one of the big proposals in northern Virginia is to go_

back to the closed campus. Well, the closed campus, in this day and’

age, is'a rather difficult thing to define since we have se many pro-

\
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grams for students who are outside the actual building. What this
amounts to in essence, or ai least their explanation for why they
should do_this/ is they really are trying to keep the schools as de-
tention centers for the people that they feel that are going to be
out in the community shoplifting and doing damage. These are
things that teachers wonder about. Here we're told we're supposed
" to be educating students and yet they want to put into :the class-
room—the courts in situations have complained to the schools that

they've kept this young person from receiving an education when
that young person has just finished being involved in drug deal-
ings, in the school, and the school has suspended them indefinitely:
Well, a _3-day suspension is the maximum and -they're back 1n

school. This tends to weigh down the teacher. It tends to weigh
_down_the impression of the sc 1 per-

forming our- tasks at.the optimum. There are many, many things
that I would like to be able;to say: There are many things that I
_think can be done to improve the education of oiir schivols—of our
students. e - . - ] o
 There are a lot of problems that have to be addressed and it has
to start at the local level. I hope that some guidance from the
upper levels will begin here in this committee. '
Senator:-HarcH. Thank you, Mr. Goffredi.

~ Miss Brown, Miss Iona Brown, is a math teacher at Paul Junior
-High School; Washington, D.C . -
STATEMENT OF IONA BROWN; MATH TEACHER, PAUL JUNIOR

High today: -~~~ . . - o
 Senator HATcH. We're happy to have you Paul Junior High stu-
dents withus. _ :

~ Miss BrowN, I have no formal statement. I began to prepare
something a t{i'éii I read the issue brief and found. that most of
what I had said was covered in that brief; so I don’t have a formal
statement. ] L . R S
" I'm very much- aware of the problems in_ math and science. I.
think part of our problem in math and science-—unlike other-
fields—is that teachers are assigned very often to mathematics

_‘Miss BRown.iYes, I have some students here from Paul Junior -

simply because they kiow how to add, subtract, multiply and
divide. Currently in our school we're short a math teacher and the
business teacher—or a business teacher—was. selected to assume

the role of a math teacher for the various math classes. A science

teacher had to be relieved of her responsibility because of a_reduc-
tion in force, so a physical education teacher who had some science
courses was then assigned several general science classes.

I think this points out one of the problems we're now. having
with children not doing very well in math and science nationwide.
I am a product of having received the ‘National Science Foundation

grants for 3 years, and I"am a strong advocate of the program that

they have: I certainly think that in-service training would be one of
the things that we iieed to update math and science in our schools. .

Teachers definitely need the in-service training that the National .
Science Foundation could afford: -
»
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Senator Hatcu. Thank you; Miss Brown: - =~ .
—-Mrs. Mitchell is a fifth grade teacher at the Rock Creek Forest
Elementary School; Silver Spring; Md. We're happy to have you:

Mrs._MrrcHeLL. Thank you. I'm happy to be here and I have: -
some of my fifth graders here today. -~ . = = .

' did not prepare a formal statement, but I do have a few things

that I want to comment on. First of all; I might say; I am pleased

with some of the new developing things that are going on in our
- county, as far as curriculum for math and science goes. Our spe-

cialists have seemed to have identified and seen, as you do, that we
have a real need to improve math and science in our county. =~ =

_ The curriculum for math has been introduced to my schoot.just- -

.. last year. We are given a whole new guide by which we teach. We
are given a whole new system by which we grade assess our stu-
dents. We have math cards by which we keep a record of each
child’s individual performance..I am very pleased with the way the
curriculum was written, and I think it is a very, very good system. .
__I do have some concerns with this—I'm just going to share this
with yeu bécause I want you to see that there are some positive

__things going on. But there are problems in ours in_that there is a

dous amount of time_involved in _providing for the.curricu-

lum development and implementing the development into the

classroom with the day-to-day work: o ,
The way that our system is set up, within a year or two we

should-be on a computer—we will one day. have a math aide for

each school who will be involved in doing a lot of work—assessing .
work—with the children. It’s paperwork that takes a lot of time: If
you. give the time to the paperwork the time is coming out of pre-
paring for other things. There is a good goal and I think once we
get there with.our math curriculum it will be very good. The prob-
lem is that we’re implementing a program right now, in my school,
that we’re not really ready to do in complete form. = =
_ I'm seeing this also with science. We have a new curriculum that
has just been written: My school is not on the science system, but I
was able to get hold of the new guides and I read them. I'm very

pleased because of the expectations that have been changed for the
children. I'm happy to sze that people have recognized, due to tele-

. vision, due to. whatever media, children have much more sophisti-
cated knowledge of science as they’re coming to school. I think we
were sgnding a lot of time teaching things that children really
knew. So there has been an upgraded system there. =
__As I read through the guide I was very excited as to what I will
be teaching. 2 years from now. I will not implement it at this time
but my feeling .immediately was where will be the materials that I

will be teaching these concepts with. I think that is my main con-.
.cern. There is a need somehow—I don’t know whether it’s through

a Federal grant or at local level by the State—assuring that teach-
ers do receive materials, an aide, things like this to help them im- -

plement programs. Again referring back to math; I went to many
math workshops to help me understand this new curriculum
system and they were great. The workshops were very 4 ting
and I learned many new ways to help children truly ‘underStand
—fractions, truly understand decimals and things. When I go back to
my school I don’t have the materials that they used at the work-
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shop; so theré’s a need for somie kinid of coordination between cur-

riculum . and materials available. I am sure there are at some

schools wonderful materials in boxes somewhere that teachers
have no knowledge how to use because they didn’t go to the work- -
shop that I went to. There’s a definite need for some sort of coordi-
nation. - - o L

"1 would also say that particularly in the areas of math and_sci-

ence there are needs for aides—an extra person to be available. 1

can stand in front of a ¢lassroom of 34 students and easily teach

language skills and possibly social studies. ‘When it comes to doing

" math and-science we ‘ieed a tfue manipulation of materials. You
have to_have anothcr person there or you need to change your pro-
gram, if the children are to look at science as. more-than a vocabu-
Iary list, if they’re going to get into analytical thinking: If you can

do science very well I think it’s going to. automatically carry over
“to mathematics. Recently there was an article in the paper regard-

ing the problem that high schoolchildren are having with math
problems. Their._computational skills are. great but to do math

problems seems to be very difficult. I think if we can improve sci-

ence and analytical thinking, comparing, inferring and predicting;
it’s automatically going to carry over to problem solving. = -
" One other .hing I wanted to refer to. I know there are a lot of
thoughts on teacher grants and scholarships or scholarships for col-

lege students who show an interest in_ getting into teaching who
have a background in science. I think that’s very good. I do have

just one thing I might mention about that. I know the teacher field
is very closed as far as new graduates getting into the field: I might
suggest that a look be.taken as far as giving the scholarships and -
grants to already employed teachers, as mitich as possible; because

they are already in the system. They will therefore be able to share

their skills with students. I know of young teachers who graduated

recently, science majors; who wanted to become teachers and took ..
education courses. They cannot get a job because of the surplus and
things like this: There are people out who are available and who do
have skills but cannot be hired. sooo

= gy w1 ol —a f= Soo

I think there’s a real need to deal with what is in the school

system now. . S o
* 7 Senator Hatcu. Would you say_there’s another necd too, and
that is that we need to train and retrain teachers? o
" Mrs. MitcueLL. Oh, very much so. Particularly in science. I don’t

kniow about math. I find that most teachers can open a math guide,
“if they have to teach a new skill, and feel a.little bit comfortable -

. with it. In science if a teacher doesn’t have the skill I know mary
teachers will not do anything more than use the book. If a teacher
brings out material; does an experiment and it fails, ‘the teacher is
often embarrassed and that is the end of science for the year.
Senator HaTcH: I see a lot of heads nodding favorably. to what
you’ve said there, Yes, go ahead. " T L R T e
Miss BrRowN: I might add something. Mrs. Mitche]l mentioned
that there was an article recently which said the styflents are not
doing verbal math problems_well. I think part of tife reason_ chil-

dren don’t do math problems well is that the teaghers don’t know
how to teach math problems. ; '

Senator HATCH. This retraining would help.



. ‘speak to in a precautionary manaer.

__Mr. Brown, we're happy.to_hear what you

\ .
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Miss Browi. Definitely. It's more than computation. I think the

problem with mathematics now is that everybody thinks of it as ad-

dition, subtraction, multiplication; and that’s it. Children are doing

better now computationally; but they’re not able to analyze be-
cause their teachers are not able to teach them how to analyze.
‘Serator HarcH: I appreciate those comments. Our last witness
here this morning is Mr. Clinton Brown, who- is_chairman;_science
department, Richard Montgomery High Sh‘h?l;,,Rb’cinue, Md. .

STATEMENT OF CLINTON BROWN; CHAIRMAN; SCIENCE DEPART-
* MENT; RICHARD MONTGOMERY - HIGH SCHOOL, ROCKVILLE,
MD. . ' ' .

~ Mr: Brown: I thank you for the opportunity of being here. This
is exciting to me. 1 speak best when I have a piece of chalk in my
hand and a blackboard behind me; so if I stammer a little bit I ask
-you to forgive me. = - - - - L - S
1 read through the brief, which was quite interesting, going
through all the proposals in the HLR: 1310 It was quite comprehen-
sive and it was as if someone was standing behind me watching the
teaching and what has occurred in the school system for the past
10 or 15 years. It was good to see how accurate it was. As I went
down through it there were a couple of factors that I would like to

No. 1. The in-service programs have been mentioned and effec-

. tive teaching really depends on ‘three interrelated factors. One is

N

knowledge in a subject area: The second is teaching techniques.
Being able to communicate the knowledge which a teacher has.
The third one is behavior management. If a teacher can’t keep the
34 students in their seats all the techniques and all the knowledge
is not going to be helpful to those students. I see it as a threefold
teacher effectiveness. S

" The in-service program addresses; many times, the techniques
and behavior management but is weak-on the knowledge area. Col-

lege courses are very strong on knowledge area and miss the other
two. If we could find a common ground between these it would
probably address the issue better. =~ .~ - . -

" There was mention of loans and scholarships for students going
into science and math and-especially teaching. A-paybuck time of
approximately 8 years was ‘mentioned’ there. I would encourage

consideration for a longer period of payback timne, possibly a year

have to-say:———————

per _year or even a year and.a half payback time for every year in .

school. Mainly because it takes a long time to know whether you

. can be a teacher—an effective teacher. It would take 4 or 5 years

for someone to develop the skills to teach correctly. - ; .
There was miention of new curricula packages. for science and

math: During the late 1950’s and the early 1960’s there were sever-
- al very good curricula packages pvt out. The BSCS biology, the

yellow-blue-green; the chemical, the chem study approach, chemi-

cal bond approach, the PSS physics; the Harvard Project Physics,
all of those were excellent packages. Tremendous new materials on

the miarket: A iot of money was made available to schools to-pur- )

chase material. Many.schools now have that sitting on the shelf be-
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cause of the conflict between the ideas it taught and what the SAT

tests and the college achievemert tests measure: Those particular
packages .are good on inquiry and discovery approach. It ‘teaches
students how to think and how to analyze: How to get into an ex-
periment and find an answer. Then whern they take a SAT test, it

asks for factual memorization. Students begin to. fall down in
scores. They were still being educated. They were still doing very
well-but they weren’t being asked the material which_they-learned———

41

- We have-beenencouraged to teach to the SAT and to- the college
achievement, as well as to the advance placement tests, whick are
much more factual memorization: . I :

There was mention of joint stzffing between professional organi-

zations and schools; which would be excellent; except that a person
extremely knowledgeable in physics or chemistry walking into a
school might be very weak in behavior management techniques

and also teaching techniques and find it very frustrating to try to —
teach a group of students, as well as a teacher walking into indus- -*
try needing training to do that particular job. . .

- There was mention of industry allowing teachers_to increase

their skills either after school or summertime, as working part
time, and the industry being~given a tax break or—some type of a
tax break because of that.* = \_ , L S
As was already mentioned on thiv panel, many teachers already
have a second job and they need it fox financial reasons. Unless the
Job offered by .industry paid the same dr. was as mentally challeng-
ing, I don’t think the teachers would give up the good job they now

have to do the job with industry. - . S .
_There was mention of teacher awards, which are very good and -
all teachers would like to be rewarded. Sometimes the award. is

* given to a teacher not because of classroom effectiveness; but be-

causz of time put into publication; community relations and being
visible. to the community. That time, sometimes, is taken away
from the classroom. That teacher has not done as good a job_possi-
bly as the teacher next to him, but the teacher next to him hasn’t
published or been on community panels. Then the teacher more
visible receives the award and it-could have an opposite affect. The

teachers could teach less because they see a teacher not doing as
* well rewarded. ) T . . .
Therc was mention of high school science and math require-

ments being too lenient. I highly reinforce that: I think in Mont-
gomery County, as well as the State, it only takes two credits of
science to graduate from high school; and it can be any two credits:

I could take a credit of horticulture, a credit of environmental sci-
ence and graduate with an academic degree—and go on to college. -

I would encourage some type of an increase in what is required,

and even what courses are-required to graduate from high school

with an academic degree. o S . ;
If all of these programs are successful, and we do increase sci-

ence and math training of teachers;, we do increase students want-

ing. to go into science and math teaching, we may find on the other

end we haven’t solved the problem because we still have a great

disparity between industry and technological salaries and science

and math in high school. In the 14 years I've taught I've seen 3
. excellent physics teachers leave the school system. Two of those be-

-




47
cause they Wwere drawn away by salaries equal or better by indus:
try, the other one is retiring this year at the age of 65: Two chemis-
try teachers that had masters degrees in chemistry left for indus-

try. All of the people who replaced them were not.trained in the

 aréas that these teachers taught, and are now getting trained. As
soon.as they are trained there’s no stopping them from going on to

the better salary. = -~ .. = S

I appreciate the time I've had to speak. _ .

Senator Hatcu. Thank you. I think ‘edch of you has added & -

great deal to this discussion here today.

Eet me just ask one question to ‘those of yuu whio wouid care to -

respond. Is it your experience that the interests of both b(f:ryéénd
girls in science and math is the same? Is there a marked difference

and if so, why do_you suppose there is? How can we get kids inter-

ested in math and science in these modern times?: .

think the emphasis where the acceptance by girls and boys o

taking math courses; being in math courses, “succeeding in math
- and\science courses, is much better than it has been. I remember
when\I first started teaching; frequently a girl would not want to
do_that well in a math or a science course because of a stigma at-
tached to it. It wasn’t a feminine-type thing. I think now that’s
changed, \at least to-a good degree—some degree, so that women
are now going into.the sciences with much more &hthusiasm than
they had before, and it’s a much more accepted thin
_Senator HArch. I was the coauthor

of the women and science program in the National Science Founda-
tion. I really bé{i)éyé, ‘that we ought to be encouraging our young
women to get into science a 1ot more. It’s really a place where they
can make a tremendcus mark. Today there is such a dearth of
young people who really are getting into science. There’s a Tack of
teachers in the -

ers i field,\althiough you've indicated there may be some
who .could teach if they were just given the opportunities, which
. was interesting to me. I, would like to know a little bit more about
that. If you would care to write to the committee, we would love to
have whatever information or insights you can give us. We're findx
ing across this Nation there is a lack of math and science teachers

as well as other technical personnel. I'm convinced if yourg women -
really want to make their mark in society today, the sriznce fieldis  °

‘one of the best areas where they can; where we are working to-

‘take down.a number of roadblocks to their. career opportunities.

Part of that is also teachers. Teachers need to help young women

understand that and, of course, at the same time they’ll help young

_ Mr. GoFrrepL. I'd like to.speak to that a little bit. Currently I

ng. . . __
r, along with Senator Kennedy,

- men too, because a lot of young people who liave the capacity oi -

h and science work really dor’t go into_jt because they’re

doing math & cience | 0
. not encouraged. Or; they think jtfgf@xtpugh, or they don’t want to

put in- the work. They don’t realize that t

e rewards at the end of

the line are very, very good. I think we ‘need to have some educa- -

tional -process that helps young people to realize how important
math and science really are to this society. ",

- I'm sorry to have interrupted you. 1 was jji_géijéjj:’ea in those par-
‘ticular commients. I just wanted to make that point. =~ o
- Mrs. HoweLL. I would like to add that as far as the elementary

‘;é\’rél, I feel that it is both boys and girls seem. to have .the same

7 . . \\
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ab:llty to get the children excited in those areas. As mentioned

before, the teachers do need further-training or upgrading of theis :

own skills. It’s very difficult for a t€acher to get them excited or to
encourage children _if they themselves do not know the answers. I

do ot feel that just being able to open a teacher 's guide will allow -

you to.do that. They need td understand much more fully than just
the guide -would allow themi tg.do. -

 Sepator HatchH: You would agree then with training and retra1n~

ing of teachers?
-Mrs. Howetr: Definitely:

Senator HATCH. Tramm&that would enable them to become
-mare proficient at:teaching math and science? ‘

Mrs. HoweLL. Yes. I think that once the children are very inter-
ested at elementary level; it w111 continue. Manv of them because
of the poor concepts they get in math and science at the elemen-

tary level when they go on to junior high and high school they

- have lost the interest. They may take the courses and with the big

gaps they Have in their basic background they can’t comprehend
what’s presented at that hlgher level—
Senator HAaTcH. Thank you. :

Mr. Thayer, did you have a comment?

- the school is in the program. ,Its a 2,000 student comprehenswe

high school except for ;that group of 400 9 through 12. We have
equal rivmbers of women and men, and women do pursue scientific

careers. | noticed today that Arthur Lirooks and Maria Henderson -

are here. They are leaders of our physics demonstratio.i team.
which demcnstrates—presents demonstrations to the community.
Here are two people who are what I would call natural teachers. I
find it dlscouraé'mg to hear that someone who is trained and wants
to get into teaching; in a critical field, can’t do it.'I, myself, don’t

want to really encourage someone I respect to go into a profession:. -

- not widely revered, and where in many districts. with: ‘10, or 15

years of experience the v inay even experience 14yoffs. -
1.would like to see if there’s.a way where someoné like Arthur

and Maria could be encouraged to go into teaching. They won’t—

they ll become engmeers What will happen 1f we just retraln and

w1th that situation? e

7 Senator HATCH. Well we gl have to look into that

Let me ask another question: This will be the last one I'll ask the
panel. Do you teachers feel, and _do your friends and colleagues in

what we want?
Senator HAtca. This is' what the parents are asklng"

Mr: Gorrrebpr: This is what the parents are asking;, and very rea-
sonably they’re asking that, because it’s been mentioned that a
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person going through a university with knowledge in computers or
in science will very readily go toward where they can make a suffiz
cient salary. The salary scale in Arlington is-one of the high salary

scales in Virginia. The starting .salary is $14,000 for a’first’ year
teacher with a B.A. After 15 years of teaching, with a master’s
degree, the salary scale stops_at $29,000, which sounds reasonable,
but you're talking about waiting 15 years to make $29,000. They
know very well from their friends and their contemporaries that
they can be making that much in'2 or 8 years in many-of the com=

_puter areas. Right now, that’s a problem in us getting the teach-

- ers— fresh teachers—as has been mentioned that are capable;>that

are well trained, that are well prepared. It really does hinge on sal-

aries in that case: . .. .° : : sl L Ll
Senator HatcH. Those -are very- interesting. comments.” Mrs.

‘Mitchell, we'll make you the last commentator this morning. __ °

__Mrs. MircteLr. OK.'I just had to comment in regards to parent
and community inveolyement. It ‘was mentioned earlier that the:
edugation. begins at.Home, the community. and .things like this: 1

would -say just as regards my children, if anyone in my class does

" not perform well in math, they take a report card home that does

~ not have a good grade; I will definitely speak with the parents, but

" if I did not they would come to me. But generally if a child does

<

poorly in sciénce, that’s just science, the parents do not seem to be

concerned. I don’t know. if science is looked at as a career; and if

P

-my child is not going to be a doctor or whatever, it’s-just not looked -

at as reading and math: Reading and math arg the main concerns. .
For some reason science is just not looked upon as-important as the °

other subjects are. __.

_ *Senator Hatce, Miss Brown, I could telf 'you wanted to say-soffie-
thing so we’ll make you the last one. =~ L :

1

‘Miss BrRownN. I wanted to just address thissthing about parental

support. I think part of the problem that we have in mathemati¢s

today has been caused by parental pressure and what is now popu-

lar. We were in a stage of new math, in quotes, at one time and

parents weren’t able to understand what:their children were doing,
Then there was this back to basics cry, and as a result of children

doirig only.basics now we find anothet eficiency—they can’t ana-
lyze and they can’t’do verbal problems. I think we have to take

with a grain of salt sometimes what parents want for their- chil-
dren. They don’t always know what’s best. . C
Senator Hatck. This has bgen a treméendous panel. I really, ap-

~ preciate all of you taking your time-to be here. I really appreciate

all the young men and women who have attended today. They've

really.been tremendously well behaved and I commend all of you .-

as tedchers forthe job you are doing. The comments that you have
made have beely; Very enlightening to us. It's good to_hear from
people who "are right there in the front trenches meeting these
problems day in and day out, These bills; we hope; will be extreme-
ly important, and will result from the best possible thinking ‘we
canget;, . o 3 3 . i A

~ Your testimony today has been not only practical, but education-
al for us. Let’s hope that we can fulfill some of the mandates that
you've given to us. - - e e S '

Thank you so much for coming. We appreciate it.
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Our third panel consists of representatives trom scientific soci-
/ eties, which are important groups because it is their members who
are the working scientists in indusiry and universities and who are
responsible for America’s preeminence in science: and the strength
of American industry:. o B R
_ Tomorrow’s scientists and engineers will come from today’s
grammar and high school students. Therefore; 1 believe that the
scientific societies have a vital role in assisting thé education of
these vouths: .. . - L o
1 welcome Drs. Hogan, Parry, Flint, and Boehm. I very much
‘welcome;their'views on the important issues beforeus. __ \
' Both Dr. Parfy and Dr. Boehm are from my home State of Utah:
Dr. Joseph €. Hogan is dean emeritus; School of Engineering, Uni-
versity of Notre Damie. He's here on behalf of the National Society .

adbaintast e L m__

- of Professional Engineers and the National Society of Engmce{mg

Education.. - . - - - T
_ Dr. Ropert Parry is a distinguished professor of chemistry, Uni-
versity of Utah. He’s here on behalf of the. American Chemical So-

©,clety: . .

__Dr. Franklini_Flint, chairman of the department of biology, Ran-
dolph-Macon Women’s Caollege, Lynchburg, Va., is here on behalf of
the American Institute for Biological Sciences.

" Dr. Robert F. Boehm is chairman of the department of mechani-
cal and industrial engineering at the University of Utah: He’s here

on behalf of the American Society of Mechanical Engineers. .
 These societies know how to put the pressure on me in having
my fellow Utahans here to be with us. We’re happy to welcome all
four of you here today. R T
1 have a problem. I have a chairmen’s meeting at 12 o'clock. 1

may, have to submit written questions to all of you, but I'd still like

you to summarize your statements as best you can. That will give -
.me 2 or 3 minutes to get over to that chairman’s meeting. It - wasa ~
quickly called meeting but I better be there. ' v
Shall we start with you, Dr. Hogan? .
STATEMENT, OF, DR. JOSEPH . C. HOGAN, DEAN EMERITUS,

SCHOOL OF ENGINEERING, UNIVERSITY OF NOTRE DAME,

SOUTH BEND,; IND., ON BEHALF OF THE NATIONAL SOCIETY OF
- PROFESSIONAL_ENGINEERS AND THE NATIONAL SOCIETY FOR

ENGINEERING ED[}CATION, . o -
__Dr. Hocan. Thank you. I'm very happy to be here, Senator

Hatch. I'm here on behalf of the National Society for Professional
Engineers. .. "~ " __ e
 Senator HATcH. We will put all of your statements in the record
as_though fully delivered. =~ -~ . _ . ___ ___

Dr. HoGAN. I'm here on behalf of the NSPE and the American

- Society of Enginéering—Engineéring Education. We very ‘much

support your efforts on the precollege science and math program.
Dr Knapp earlier talked about a continuum of education. That.is
- one of our-principal concerns, that we not only worry about-the .
math and science precollege education, but also what happens to :
these students as they come out with an increased interest in sci-
ence, in mathematics and hence have a capability for ergineering

Vg
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education: We have a problens that exisfs right now and that is the

capacity of engineering schools -throughout the Nation is already
exceeded: P

~ We have an engineering faculty shortage;that is well document-
ed by reports and in the formal part of the report. We have teach-

ing loads that have been greatly increased. This has caused time

pressures on facui.y_ in that they've been unable to do research
that is needed. We have graduate assistants and adjunct faculty

teaching. We've had conditions where courses have been canceled.
All of these indicate that the quality of engineering education has
been greatly diminished in recent times in the past few_years be-
cause- of. this great cverburdening of the engineering educational
system: . ) o ol
" At the present time we have about 18,000 engineering education
teaching positions and about 1,600 of these are open, unable-to_be
filled. That does not restore us to the 19—about 10 years ago—the
late 1960's student-faculty~ratios. iIf we were to do.that we would
need about 25,000 faculty members, or 5,000 additional positions:

So we believe that the Federal initiative should leverage private
sector and other non-Federal support to help the engineer schools
sustain themselves. . . _ : . .
~ We particularly think an example such as the title II of H.R.
1310 are essential-type programs and we urge that this type of pro-
gram be included in your actions. =~ - - .
" The problems that exists right now are: 80 percent of the engi-
neering colleges are limiting enrollment, they raised the admis-
sions standards, eliminated transfers from other disciplines and
other colleges/ and established numerical cutoff points for size of
entering classes: L e o
__We'rg veryjconcerned about the effects this has on minorities.
We in engirnéering education have made great efforts to increase
the number of minorities and the ruriber of women entering engi-

neering education. We are concerned about the limiting of enroll-
ments effect upon minorities. ,
 We also have a second part affecting quality. That is the-deterio-
rating instructional equipment and facilities. An NSPE study indi-
cated that the average lab inventory has dropped from $5.8 million
in 1971 to about $0.9 million for each individual school. We. have
lost grefat ground in the last 10 years: Based on some 250 schools,
the need right now is for $1.2 billion. I would like, for the record, to
have that corrected because the statement indicates $1.2 million.
Senator Hatcu. Without objection. .~~~ " -~ -
_ Dr. HocaN. It shouldbe $1.2 billion and that’s for 1971. We look
at 19,81,,enfblliﬁéﬁts,éii€ we have a $2.2 million program: This
r

"""" endous problem; and it is, but I point out

soiinds like a.pretty ho

that it’s about $400 per full time equivalent school student per. ...

vear, or about $2,000 per B.S. degree award. \~

"We do support cooperative ventures. As I pointed out on the fac- .
ulty shortage project, we've had 11 industries sponsor this._ On ours

government and industry, and other sectors.

~‘We do strongly support your precollege efforts and again urge

that something such as title II of H'R: 1310 be included.
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_We've had great pride in our graduates. They have put a man on
the Moon and brought us into the compu
pride as we worry about the ‘quality of w
would appreciate your help:
Thank you.
[The prepare

ter age. We're losing that
hat we are doing. We
d statement of Dr. Hogan follows:] d

d
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oppor:unicy to comment On ma:h ana science -education. I am Joseph C. Hogan.
Dean Emeritus cf Engineering at No:re Dame Universi:y 1 am here on behalf
of the Na:ional SocIeEy of Professional Engineers (NSPE) and the American

Society for Engineering Education (ASEE), which I currently se\ve 48 Presi-

aen: NSPE represen:s over 80,000 membe: s nationwide, incIuaIng engineers

in governmen:. priva:e practice, indus:ry and coh-.fruction as well as in

educa:ion The education ¢ivision includes over 3 000 engineering facul:y
and deans from all engineering discipIines
ASEE has an individual ﬁémﬁership of approxima:ely 10,000 prim- -

arily engineering college and facul:y members, plus an institutional mem-

bership composed of the engineﬂring colleges of the nation, a large frac-

tion of the major corpora:ions which are the prime employers of engineers.

governmen: agencies which are he vy users of engineering manpower, and the

major cngineering proEessional socleties.

He in :he engineering educa:ion community share Your concern about
:ne curren: state of precnllege ma:hemacics and science edncation While we
commend the Committee for developing Iegi'lation to solve those problems, we
are greatly concerned that Ia the current rush to address precollege 1ssues,
the related and equaIIy eritical problems facing engineering education way

be overlooked. IE the natior is to truly improve its scientific and tech-

nologlcal capaBIIities. we must look at the full e«

ation spectram, not jus:'

the opening to the pipeline

anineeriné zgzstgzgfglica:ion of Eciéniific. ma:hema:ical and

;tecnnicéi knowledge The current well-aocumented crisis in engineering
educa:ion is clearly limiting the aBIIIEy of our colleges and universities

to provide our future engineers wIEh a qualicy education. In today's c1i—

mate of rapidly growing teChnical sophis:ica:ion and increasing compe:‘:ion

for world :echno[ogy markets, e simply cannot afford to proauce engineers

nded by .the United

at less than the op:imum quali:y an

quantity level d

States’ poéi:ion of world technological leadership. As & nation;-we must -

re éognize and address the severity of :he engineering facul:y shortage*,

:he extent of obsolete and inadequa:e Instruc:ional engineering equipment

as well S'the shortage of secondary achool ma:h and Bclence teachers.

Improving :he mathematics ana science li:eracy of our youth will have 1imi-

ted impact on the ecoriomy unless we focus on the entire problem.

*Prosident Reagan at EPCOT on March 8, 1983.

O
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Before- turning to the Committee's bill, 5.706, I would like to ~
describe, in detail, thc enginecering education problems referred to above.
The Luo\mQ\f fundamenral weaknesses in the system are a critical faculty

shortage a. ! il[-equippea laBoratories und Eacilities. Limitations on

these essentlat ‘Tesources have major and aave rsé effects on the quality
of education schools can provide. .
To better define the problem and develop solutions, ASEE, the

American Association of Engineering Societies and eleven mn*or corporations

huve sponsored the Engineering College Faculty bhortage ﬁroject (ECFSP).
ECFSP data indicate .that there is indeed a critical shortage which needs
immediate attention. The vacancy rate for the entry level ;aaigtaat'éagi:
néeriné professor ia approaching 25 percent. with 56 percent of those open-
Ings having reémained unfilled for more than one year. A typical university
naa nor received one appllcaflon for a quﬁllfléd ﬁ;é; ElElién dufin§ a re- -~

cent three-month search period.

These unfilled poaitiona are certainly cause for alarm but Eﬂéy
do not begin to describe the condition of overload of engineering college
faculty members. An ECFSP survey based on data tabulated in the fall éf

1981 and. reportcd out in November 1982 showed that 120 schools (about one
half of thcee in the United Stntes uith accredited programs in engineering)»

For example, 7[ percent of Ehe aeans reported thaf theIr schooIs

'had been affected by the need to increase: teaching loads on the exiating

faculty. Furthermore, 32.5 percent reported a measurable reduction in

faculty research -- a key ingredient in keeping facult» au courant. In
addition, 72 percent said the faculty was placing greater reliance on grad-

uate teaching assistants or part-time faculty. It must be pointed sut that
uith gruauate school enrollmenta at an all-time lou. there are precious few
graauate Eeachlng assIéténts to drau upon for suppO!E. Tth dIrecEIy af—

fects the grading of homework and examinations and laboratory course super-

vision and is a major contributor to the refently reported* decrease in

quality of engineering education. Perhaps even more significant is the

fact that 48 percent reported cancellation of cataloged courses in certain.

-subjects pertaining to engineering education.. This could mean students

are deprivea. in some instances. of basic courses and certain electives

which have been offered in the pasﬁ. All four of these Issues document a

critical situation relating to faculty overlcad.

*11/7/82: “The Quality of Engineeripg Education’, NASULGC

\
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Oiié 5f the most clear indications 1s the relationship of numbers

of r’uaents to facultv As the attached graph shous, faculty size has not

increased anyuhere neat the rate of enroliment growth over the Iast decade.'
Reducing the corrent student/faculty ratio to thnt of Ehé Iate 1960 s (a
time of full workload and quality instructIon) shows that the number of
fuCulty positions required for a teachIng load consistent uith that of the
1968-69 academic year is not the I8, 000 now available but 23,092. There-
fore, an additional 5,092 engInenring faculty members are needed now to Pro-
vide quality education.

In a ten percent sumple survny late last fall, 28 deans responaea
tha: 77 percent of their schools were using part- time teachers to aIIevinte
the overload, 68 percent were using adjunct faculty from indus‘ ry, govern—
ment and other sources, and 63 percent were using foreign nationals uho mny

have limited abilities in the classroom.

While these interim measures are both necessary and useful, they
will not—solve the problem of re cruiting and retaining qualified engineer~
ing faculty over the Iong férm. Federal initiativesAwhieh—lcverage’private

sector and other non—Federal support would pgreatly-enhance the abillty of

engineerxng;schools to sustaln themselves. Programs such as TItIe 1I of

the recently passed H.R.1310 are essential. I sincerely urge the Committr_e

to xnclude such a program in its legislation
One of greatest concerns over the Commi‘r"e s approach to focus
primnrily on precollege education relates to enrollments. If, as we all

hope, young people are to Eécoﬁé more excited and knowledgeable about

scilence, engineering and technology, it is reasonable to assume the demana

for an engineerIng education will grow This is particularly likely since

while the aemand for engineering graduates does fluctuate, It wIII 5urel)

remaIn high in the future as we see¢v solutions to major socIetal problems.

all of which have an increasingly large technoIogIcaI component

Engineering schools simply do not have the resources to accommo-

dAEé éreater fnumbers of students, nor uiIl they in the future unless sub-

. stantial steps are taken now. Referring again to the attached graph, with

an 111 percent grouth in enroIlnents over the last decade, engineering fac-
ulty has ircreasea onIy II percent I have already described the resulcing

problems. Data fiidicate that over 80 percent of the nation's engineering

schools are limiting enrollments in an attempt to balance resdources with

§Eﬁdénts Just to o weeks ago this issue uas consIaerea at Che 20th Annual

Deans Institute of the ASEE, When over 150 aeans from 2 cross-section of

schools and locations were asked the question of whethe: enrollments were
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being curfailed in some fashion, nearIy every hand in the room went up. Tne

/ rollments:
® raise admissions standard for entering freshmen

ssions Ly transfer from other discplines and

other institutions
® establish numerical cut~off point for size of entering class

Already many qualified youngsters are being turned away. A
_recent report on the quaIIty of engIneering educatlon issued by ‘the

National Association o‘ State Universlties nna Land Grand ColIeges (NASULC,

- base, and the enrollment level which that base can sustain in producing a
high quality educational experience Schools should make every effort to
- keep enrollments and resources in balance."
~ Instructional equipment and facilities are inadequate, both in
terms of number and function Comments by the Accreditation Board Eor

Engineering and Iechnology {ABET) officials Indicate thaL nearly half “of

accreditation actions in recent years can be traced to the deteériorating

condition of engineering laboratories.
A study conducted last Eall by the National SocieLy of Profes-

sional Engineers reveale that the avcrage laboratory equipment inventory
per-school declined from $5.8 million to less than $0.9 million during the
period 1971-81. Based on 250 schools with one or more accredited ﬁEsgiiBi.

this leads to the conclusion that the cost of modernizing engineering lab-

oratories (at the 1971 leval of enrollment) will cost $1.2 million. 1f

chie conslders the difference In cnrollments of Full TIme Equivalent (FTE)

students between 1981 and 1971 this figure Increases to $2 2 ‘IIIIon

Considering the 1life span of 10 years used 1in thia study, expend—

itures per school for laboratory equipment should have been at the level

of about $600,000 annua‘ly‘ Actual expenditures during the decade averaged
$153,000 per school per year.

While this 32.2 million shortfall appears on the surface to be
a st aggering sum, an expenditure for laboratory equipment of about $400/
FTE student annually or ot gi 666/é§ acgree awarded could have prevented
this decline in laboratory quality. The investment requIreH to bring engi-

neering indstructional laboratories up to date with state-of—the—arf eqqu-

ment should become a prime national priority. The Federal Government should

both provide lcadership and serve as a catalyst to generate non—Federal

L1
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'questiona. I vouId alao like to share with you a document developed
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a
resources through matchIng grants administeced in the National Science

Foundation and through appropriate tax mechanisms. .

with reg1rd to the Committee's proposed legislation, 1 recognize

and appreciace the importance of the initiatives you have proposed for

2 precollege education. The need is so great, hovever. that I respectfuIIy

to thin to.have a substantial impact and (2) thﬂ ﬂBIIity to 1everage

private sector and state support is not fuIIy utiliked. l do understand

sector, loeaI eaucational agencies. statea and schools, and 1 strongly

aupport such a p'ogram. The engineering community would velcome the oppor-

tanicy to participate in precollege education programs.

For example. engineers have been involved in.a Texaa InstrumEnEa
prograu of math motivation for remedial students in Texas. achooIs systems.
Over 100 induatry employees are aharing their enthusiasm for math. technol-

ogy and science with young peopIe through the program. Those vho work

to make these aqueEt relevant and exciting for otherwiae unmotivated
young peopIe '

The Junior Engineering Technical Society {JETS) programs (over
625 engineering. technology and science clubs in 34 stat=s at High schooIa
uith oéé; 8,500 student members) now 33 yeara oId. serve to draw attention
to the natfonal need. Cooperative programs InIEIated at the Federal level
can serve the important function of generating Lommunity-based partnerahipa
between education, government and 1ndustry that are essential to long term
sclutions oE the proBIems we are diacuaeing here today.

I siammary; 1 would like to comment the Committee for the Eine
effcrts you are making to address the problems of inadequate math and

acience education, and reiterate the importance of IncIuaIng a matching

‘grant program for engineering faculty recru tment and retention. and

instructional equipment. Title II of H.K. 1310 serves as an excellent
example.
Thank you very much I will be pleaaed to reapond to any

precisely defines the elements we bzlieve are eaaential to effeCtIve

legislation in this arca, many of vhich are included In your BIII.
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1
‘ESSENTIAL ELEMENTS OF SCIENCE, MATH AND ENGINEERING
-~ A consensus view

EDOCAT 10N, LEGISLATION

mathematics,-sclence,
omlé productivity_and

. __The_curzently acknowle cris
and technology related education is a

e are to malntain our position in the intemnational

military 1f
a - € we must begin_to_take positive steps to reverse this decline .in
selentific and engineering leaming and educatiom.

The 98th Congress has.an important opportunify for such_Posirive actions. T e
y the House, overuhelmlnigly and by a biPartisan Votf, approved H.R. 1310,

Emetgency Mathematics and Science Education Assist move
osicive first step in addressing the current educational.crisis.. The.Senate
to consider numerous legislative proposals of its own in this

important area. - :

0 secondary i
r private sector constituénciés have been meetiniz
e last few hs to conslder the appropriate roles of the Federal governme.t
and.the private sector in_meeting the pressing problems in math, science and ’
englneering education. In our view, it' is clear that the components outlined

A broad group of organizations representing diverse elem

below are essential to an effective legislative solution to these problems.

Af Ehé Natleial Sclence Fowndation we urge the establishment of programs to:

. expand engineering and pb
tesezrch incentive awards and facalty awards for'summer Study.

. upgrade underrraduate instructional equipment and its utilizacion;

programs and materials, iIn €ngldeering?

mathe gy at all_lavelaj and_ .. .. .. . _

-leverage state and private sector resources through matching grants

to achieve these purposes. ’

At. the De;artment of Education we endorse programs £o:
. tetiald pracollege teachers in effective instructional skills -

and_subStantive knowledge;
support su

teacher tralalag . .

initiatives aimed at lmproving mathematiés, séience and technology

education; - e
.. sttengthen_and improve the contributions of education research
and development; anc S -
provide student qssiétéiibé to attract quilified persons to be

mathematics and §cleénce teachers. ;

e urge the Senate to adopt legislation that will contain these elements. .

tg this way positive firs: steps will be taken. to reverse_the serlous decline that

'is currently threatening our Econonlc and militaIy security.. We recognize the
- necessity for Immediate action to_deal with the most critical problems and acknow=

iedgs that more long range and comprehensive solutions will be-necessary. We.féel.

chat the elements propcsed above be funded for less than $500 m{Ilion; which is

sonelotent with the reality of current budgetary conditions; and will provide an .

‘.aportant step toward long-térn solution of the critical problems currently facing
sh, s¢lénée and engineering edueation. .

/

Aftached is a list of the organizitions that endorsc the principles outlinad.
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AN ASSOCIATION OF COLLEGES FOR TEACHER EDUCATION

N ASSOCIATION OF COMMUNITY AND JUNIOR COLLEGES

ASSOCIATION OF SCHOOL ADMINISTRATORS
ASSOCIATION OF STATE COLLEGES -.ND UNIVERSITIES
ASSOCIATION OF UNIVERSITY PROFESSORS |
COUNCIL ON EDUCATION

EDUCATIONAL RFSEARCH ASSOCIATION

FEDERATION OF Tsxcnsxs - S

:PERSONNEL AND GUIDANCE ASSOCIATION

SOCIETY FOR ENGINEERING EDUCATION

\ SOCIETY OF MECHANICAL ENGINEERS

:COUNCIL OF CHIEF STATE SCHOOL OFFICERS

COUNCIL OF GRADUATE SCHOOLS N THE UNITED STATES

COUNCIL OF. GREAT CITY SCHUOLS

INTERNATIONAL REKDING KSSOCIKTION

NAIIONAE
NATIONAL
NKTIUNKL
NATIONAL

NATIONAL'

NATONAL:

NALTONAL
NATIONAL
NATIONAL
NEW “ORK

STATE °F

ASSOCIATION OF ELEMENTARY SCHOOL PRINCIPALS

ASSOCIATION OF INDEPENDENT COLLEGES AND UNIVERSITIES °

ASSOLIATION OF STATE BOARDS OF EDﬁCATION

KSSOCIKTION OF STKTE UNIVERSITIES KND tAND—GRﬁNT COEKEGES

CONGRESS OF PARENTS AND TEACHERS - NATIONAL PTA

COUNCIL OF TEACHERS OF MATHEMATICS -
EDUCATION ASSOCIATION -
SCHOOL BOARDS ASSOCIATION
56CiETY OF PROFESSIONAL ENGINEERS
STATE EDUCATION DEPARTMENT ' . -
WAsHINéiéﬁ DEPARTMENT OF EDUCAIION o : ;7

25-912 O i =—5 . C
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Senatcr HatcH. Thark you, Dr. Hogan: .
Dr: Parry: - . ‘ C-

STATEMENT OF DR. ROBERT W. PARRY, DISTINGUISHED PROFES-
SOR OF CHEMISTRY, UNIVERSITY OF UTAH; SALT. LAKE CITY;
UTAR N 7 ) ) - S o .

 Dr. Pargry. Senator Hatch, because of your time constraints I'll:

" abstract my statement. R SR
~ Thank ‘you’ for this opportunity to present tke views of the

American Chemical Society on science and mathematics education. -

This is a cémpleg’c and important topic as you are well aware. Since

June_of last,year, the National Science Board Committee on Precol-
lege Education in Mathematics and Science has bee:: reviewing the
-issues involved: My,,participatié)n as a member of tiat Commission
has convinced me of the complexity of the problem and of the need
to offer support to teachers. Quality precollege educationis_now
available at some places in the United States. We are not educa-
tionally bankrupt, as Mrs. Mitchell noted. The task before us today
" is to make quality education available to all: I and many of my col-

leagues in the American Chemical Soriety are convinced that well.

trained, strongly motivated. dedicated teachers; freed from deaden-
ing administrative ror . ' ~lay 4 major role in future educa-

tional success. Tha ¢ i, Louis Goffredi add support for

this premise. ) R
_ Becaiise the prensl: . <11 preblems have rceached crisis
proportions nationwid TFraerel initiative is peeded today. |
The Ar.erican Ch -~ supporis immediate action by th~ .
Federal Gevern:. <. #- - 4ELVEeNey. Measure, but we are even .
more concerned with ti: - zlopment of = forg-rsng+, focusea Fed-
eral policy that will make eme-gency sc-islation unnecessary in
the future. We are couviricer. that central to this policy must be a
firm comm,tment by society tc make the teaching professicu more
attractive, both in terms of remuneration and social prestige. .,
_ Because of time constraints; my oral presentaiion today will
focus on: precollege education, but our written testimony also
covers some aspects of the very important undergraduate and grad-
uate programs in our Nations colleges and universities. These criti-
cal areas must not be forgotten in our concern over precollege/pro-
grams. Here is a very brief summary of our.views,on precollege---
education. -~ . T
®The American Chemical Society believes that the very first Fed-
- eral priority at_this time should be to help current science. and
mathematics teachers in.secondary schools-upgrade their subject
matter- competence. 'We believe that this is best. accomplished
through summer and inservice institutes comparable to the very
successful institutes .sponsored earlier by the National Science
Foundation: As the statement of Mr. John Thayer indicated this
morning, there is a widespread feeling in both the educational and
scientific communities that these NSF iii'stitijtés,;ré'rikéc*l among the
mast suiccessful in the Nations' educational efforts: .. % . i '

We hbelieve that similar institutes should be established immedi-
ately and that responsibility for all phases of administration shouid -

be assigned to the NSF. In our judgment;-this agency is uniquely

—— .
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qualified to unite educators with professional research scientists.
Cooperation of educational professionals and professionals in sgi-
ence and mathematics is absolutely essential to the success of
future programs:. .. S ) . . S

We recommend that the Department of Education should assume

the responsibility for inservice programs in local education agen-
cies, particularly for those very important programs associated
with primary and junior high. schools: The subject matter for such
institutes should be developed jointly by teachers, professionals in
science and mathematics; and by the local institutions which they -
" ment of Education; the Department is best qualified to administer
these programs: - - : e
" __The ACTS places highest priority.on the retraining of current
teachers and upon efforts to improve the image of-the profession.
We believe, therefore, that funds should not be made available to
support awards for teaching excellence or for the training of future

teachers until ample provisions are made for the training of exist-

- ing teachers and for a careful review and upgrading of curricula as
neeced. Mr. Clinton Brown highlighted problems of selection of

award recipients. o~ o
The Society recommends that the scholarships proposed by the
administration should go first to teachers already. teaching in sci-
ence and mathematics so that they may improve their professional
skills and become more directly involved in the ongoing research
and education in the discipline. The next category of recipients °
should be those people who have disciplinary expertise; but who-
are not certified to teach: We do not believe that a scholarship pro-
gram for future teachers represents an optimal use of funds at this

time: First, the level .of funding now under consideration doés not
appear to be adequate to support both the training. of existing

teachers and the training of new teachers. We are convinced that -
efforts to upgrade the profession of teaching will do more to attract
top quality new teachers than will scholarship help for those. al-

ready in college. Further, it is not clear that a good mechanism
now exists to insure. that scholarship recipients will commit tI* in-
selves'enthusiastically to teaching careers. o
_ A rpview of existing curricula and the development of new cur-
vricula;.as needed; should be carried out.through NSF programs. On
~made available to local _educational agencies through the Depart-
ment of Education. We furiher believe that the Department should

administer any block or formula grants which are to be created:

‘be limited to. addressing second-line prcblems. For example, it
"woula be unwise to count on large sums of monéey from the private
sector as a requirement for programs to upgrade the subject matter
competence of many, of todays teachers. This is a public responsibil-
ity. If legislation authorizing consortia is put in place, we urge that
professional societies .be included in the list of bodies eligible to

participate. Our members have much to offer:

-

67
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_ Because of our interest in the involvement of industry in did to
education, we recently canvassed the top 50 chemical producers. in
the country. We are encouraged with the results. The current atti-
:tude of company officials strongly suggests that industry will re-
spond positively. to requests for more help. However, the extent of
contributions; either financial or inkind, will dépend greatly on the -

pace of economic recevery. At best, contributions will be small in
relation to the size of the problem ahead. A large Federal commit-
‘ment is necessary. - ' . S o

" The American Chemical, Society notes that there is. a contribu-
tion to be made by the NSF and the Department of Education:

Both agencies bring special expertise to the problems facing us.
The society recommends that a coordination function be estab-
lished in the Office of Science and Technology Policy..Annual re-
ports of this office to the President and the Congress would then
include a section on the coordination of Federal activities in sci-
ence and mathematics education, and the divisions of responsibility
could be objectively reviewed. T S
Finally, the ACS has a number of activities aimed at supporting

‘precoliege teachers. We are happy to cooperate with todays teach-,

ers in providing support through many programs. The American
Chemical :Society is currently marshaling the human resources ' of
the American chemical industry in an effort to assuage todays
problems in science education. In our judgment technical skills can

be more important than morney. A riew ACS program operates on
this premise. - . . "t. .. . s
Thank you; Mr.”Chairmari. 1 will be happy?‘to respond to any
questions which. you or members of the ‘committee would care to
direct to me. : oI e :
[The prepared statement of Dr. Parry and responses to questions

asked follows:] i
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~ Mr. Chairman and members of the Comn

the American Chenwcal Sotxety:(ACS) welcomes this ODportunwty to present its
views on science and _EéEHéu’E‘E\‘ié‘é aaa::;aaa.r The Society is a congressionally
chartered non-profit scientific and ‘eau'caﬁ?agiai association with a membership

of more than 127,000 chemists and chemical engineers. Our membership includes

eduéatbré and réééa'r'chéké at colleges—and u'n'ﬁéri;itiéé, §ti§ﬁtiét§ and enqi-
i . _ /
tranrS.

’ Current attempt§ ip deue-op legislative remedwes for the shortaqe of f

adequately tra1ned science and math teachers at the precollege level and tﬁe

o

shortage of certain Leachwng resources are complex processes taking 1nt0 /

c0nswderat10n a great number of factors. As a resu1t, a great number of bwlls

EWﬁ ﬁéjﬁr measurées Befbre your Cﬁﬁﬁwttee. One 1s assotiated wwth Senator
Stafford and the Subzommittes on Education, Arts ana Homanities which he
chairs. '

- Rpril 15. —-

e Y S
Mr, Chairman; we understand you are introducing the other biyl on

In the Stafford bill, which is a rEViééd var<ion of ,.530, almo:%tiall -
. . . . ' . o A

programs require matching funds. A broad arrdy of activities ¢an be Auﬁded

Witﬁ tﬁe i&bd piiiiew iﬁ tﬁe Biii; aﬁd fpr a gtaté ta receive any pf tgis

money, it must submwt what are essentially pTans for ralSIHQ matchwnq unds

. -
and ,pendlng the aggregate ﬂunds. In c0ntrast ‘we understand the appro,ch in

Senator Hatch's bvll i

act1v1t1es that can be supported. A "“3 o T T

——
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Given ‘Ehis; s;ifijéfii'j'ri;
necessary elements of a comprehensive federal effort in science wnd EEEBE-
matics education. - In addition, the Society has developed general comments

based upon what we know of the provisions contained in the two major bills

being considered in your committee. We intend to suppiemeat this testimeny

with specific comments after we have an opportunity €o review the fexts af

these bills:

This testimony wiil also ﬁiéﬁ]iaﬁi'iﬁé role the American Chemical So-iety
has been picyirg in chem1s~r> DducaL.on. We have é?ééti; increased our
affors-. in *this ares g the past five years, partly in rv_ponse to the
Lremendoiis ficed i + support expressed by precollege -chetistry and physical
sefefic  ieachers throughout the coantry: The activities of the chamical

i.gasEry in thi€ area will also be reviewsd:

The Soc1ety is convinced that the current nat1onw1de situation in the
te;ch1ng of science and mathematics to precollege students has reached cr151s

proportions, and that a strong federal initiative is needed Not 0n1y are

more Stiéhté and ﬁathéhititi teachers héedéd; bdt théké iS 6156 a need for

_improving quality--both ip teaching and in the learning experierce fn our

" critical resources for initiating a sustained long-term national commitment to

schools: The federal role should be to create the climate and provide the

bring quality science and mathematics instruction to all the young people of

this country. This instruction is essential if the nation is to meet its

future maipower demands, and if cur younq pecple are to find meaninatul

emo1oyment in our 1ncreasing1y technoloq1ca1 soc1ety.
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While the Society supports immediate action to address the many problems

in precollege science and mathematics education, we mist Stress the importance
of developing a long-range, focused Federal policy that will fidke edergency
legistation, sich as the maiy initiatives riow before the Senate; unnecessary
ifi the future. THis country- has faced a €risis in science and mathematics
édUEéfién“Eéfore; and we will do so again and again ﬁﬁié;g; this time, long-
term solutions to the problems facing us Loday are implemented. For example,
the teaching profession at the procollege lovel needs to be made more attrac-
tive than it is now, both in tér~ ¢ rémuneration and social prestige. This

i§ 3 Fundamental problem re o -iressed in the current debate:

Roles_of Governments and Other Institutions
in Science and Mathematics Education—

__The Society has developed the following fifteen principles toncerning
involvement of governments and other institutions in science, mathematics, ard
erig inieering edication from the precollege through post-graduate years.

.

1. The federal government should play a major role in: {(a) precoilege

educaticnal researcn, analysis, and information brokering.

3

9. There i$ & contribation to be made both by the National Science

in science and mathematics educa- .

“-effort to solve the current proble

tion. The Srcisty recomiends that a coordinat:-~ nction be established
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3.

4.
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at the federal level: It should reside in the Office of Science and
Technology Policy, and the anrnal reports oh Scierce aid technology
polity to the President and the Congress gﬁauia include a section on the

coordination of federal activities in science and mathemat1cs education

COODEratIVe progrannwng efforts should be fostered to the greatpst extent

possible among the Natwonal Scwence Foundation, the Department of Educa-

tion, local and state educatwonal bodwes, colleges and universities,

- business and industry, professional associations, non-profit community

organizations, and parents. The Society is especially concerried that

Tiechianisms be establwshed to ensure that research scientists from academe

and Industry work together with the education communwty in full partner-

Ay

ship.

The Society strongly endorses the establishiient of state commissions am
excellence in math-mitics and science education: These are important
mechanisms for establishing working partnerships betwsen scientists,
mathematicians, and educators at the state level. Such Comniss1ons are
parficularly rieeded in Tegisiative schemes which allow states to deter-
mine how formula funds are to be used. Commissions must be given a
;iéﬁi?iééﬁi role in these decisichs. Scientists and mathematicians
engaged in research and educatwon, anid precollege science and mathematics
‘teachers should have seats on such comnissions: Conferences qf state
comissions should be held periodically te exchange information.

At the precollege level, the federal role should be to provide funds rn
allow current teachers to Upgrade thair subject matter competence; help

ensure that new teachers' subject matter kriowledje fieets the standards

Ta -
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o'éé sary for certification in each state for full- time teachers i the
particular subject; and sponsor the development of 1nsfructiooa1 mate-

rials relevant to the needs of ail students. Subject matter specialists

should_ assume a major role and responsibility for: (a) educational

e —""

Programs at the federal, state, and local levels to provide for profes-
sional growth of science teachers; and (b) acvelopment of science and
fathematics carricula.

While the Soc’ y supports Upgrading the w.bject watcer knowiedge of

science and mathematics teachers to Ehe highest current standards

_ established in each state for certification; in many states the subject

"matter competence requirea for Such certification is deplorably low.

Therefore the Society recommends that states be encouraged to raise

fheir certification requlrements for otk full-time and parf time science

and mathematics teachers. A numnber of sC1entiric and mathenatica] socie-

be the ﬁiﬁiﬁum §Eaﬁdard required of teachers.

Federal support shou]d be provided to he]p coi]eges and gniversities

instructional purposes. The need for assistance with instrumentation
burtﬁi§é§ is égoeciaiiy critical for the two- and four-sear colleges,
many of which are now unab]e to pnovide students with-the "nands on"
e;perience necessary to their training as future teachers and/or
scientists: The National Science Foundation shoutd provide sach
assistance to two- and four-year colleges: ’
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7. Federal support should alse be availahle to he :» colleges and universi-
ties keep their curricula and faculty up-to-date. At present; few
faculty are able to find thé'tiﬁi for either imoroving their curricula,
6ﬂ&wmﬂmﬁmmﬁMhﬁﬁ@mmﬂﬁ@ﬁﬁ%%
combining both research and instructional components would make 1t easder

_tor faculty to devote more tjme to-improving instructional quality at the

college level.

' 8. Federal support of post-secondary education should include special

funding to support undergraduate research in science and mathematics at
pUbliC and private four-year institutions, a5 well as at the Ph.D.-
grantirg universities: Undergraduate institutions have played critical
roles in our national science effort. Between 1920 and 1980; 45% of the
baccalaureate degrees from four-year institutions. Further; 32% of
graduate chemistry faculty members carned their first degrees at four-
Ver instititions. A drop in thé number of good students entering
ariduste schools seems inevitasle 1f funds are not made available to
support programs at undergraduate colleges:

’

‘9. External review paneis composed of knowledgeable scientists and mathe-

maticians should be convened .regularly to assess programs at both the
precollege and college levels, and to recommend their modification,-

Continuation; or termination a§ appropriate:
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The fedaral governiment should develop programs that include incentives

for a lbcal commitment to solving problems in science: and mathematics
edication: For instance; requiring that certain federal funds be matched
by non-federal funds will necessarily bring into play more institutions

_at the state and Tocal jevels. The genérai public; especially parénts,

-as well as public and private 1nst1tutions at both the state. and local
levels must.all be 1ncludod ifi any canpaign to improve thenqual1ty of
precollege educat1on 1n science and mathematics. This 1s especially

important 1f society is to fashion.long-term stritegies for the support

: of science and mathematics education.

the -esources of scientific and mathematical societies should not be
Gveriooked. These organizations; inciuding: the ACS, constitute an

enormous pool of talents and expertise that should be tapped f0r curric-,

ulum aevelopment projects, for upgrading the education of Drecollege

sEience and mathematics teachers. For general a551stance in prov1dinq

°

quality education programs, and f0r prcgrans to inc}ease the participa-

tion of women and m1norit1es in §c1ent1f1c and tech~»logical caro=rs.

¢gucation: Many also have local urits thau would be W1lling to a551st
school authorities in develol .« iisservice teacher training programs, or
provide assistance in other activities:

Any federal program that d1str1butes funds to states on a formu1f Basis

<h0u1d perm1t the greatest possible flexibility 1n Ehe allocation -°

?ﬁ"ﬂg‘ﬁ?@hiﬁ*eaéh*sﬁaté;"*GiVEn»cukrentvfunanC1a1~resources however ;

- - - o

78

i
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- -
these monies should Bé targeted to specific types of programs. ?oF
example, atathe precoilege level the first priority should be to retrain
ca rrenﬁly employed science and mathemat ics ‘teachers to meet state stan-

dards requ1red for full tiie Cerﬁification in their 1ntended subjects(

States should not fund programs thaf could béffﬁroﬁé éarried out by

awarding one-time competitive grants through the NSF: For example, . - -

up-to-date information about available computer software in any mathe- {
matics or science discipline concerns all 50 states, but th1s 1nformation

should not be generated through 50 duplicate stud1es.

o

For programs to be suféessful and cost- effect1ve the federal government -

.should take a more .*ive role as an informatich Broker and ensire wide

dissemination of tnr= results of pkoJects, especially to téacheri prépar-

ing proposals for support of re.ated efforts. This would hélp prevent

duplicat1ve efforts at the local level. In the past' results--both

shired: This has led hot only to a tendency to “reinvent the wheel," but
also to a misonderstanding of the effectiveness of many of the most
successful science education programs fanded in the past from federal
resources. :

©
-ede al support should be given to programs a1med at increasing the
part1c1pat10n of women , m1nor1t1es, and other groups traditionally under-
reprezenfed n ienf1fic and technoloqical careers. These proqrams are

necessary to ensuré the full atilization of human résoirces in our

nation's scientific and technological enterprises:
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15: ﬁﬁy rénewe& ?é&é?ii ~commi tment to iiiii';ii-'d\?’e science 'a'h'zi ﬁiafﬁéﬁaiicé

_public. 'THese progr ans li5ld the promise of raising the level of tech-
lnica’l literacy of Ehe out of -school popu’lation, they can stimu’late the
'ci'ti'ze'rii-y' tG care rore about the scienc_e_: i _mathemat‘ics education of
their children. Popularized science and technology can also excite and
capture the interest of the yoiingest of our citizens:

P

" pivision of Responsibilities Between NSF and -D0Ed

. - ’
The. Society strongly recommends that the Néti'd'rial Science Foundation; play

an important role in helping to so1ve the nation's current problems in science.

and mathematics ‘edication. The NSF has the staff; the organization; and the

necessary;experience in successful programming to be responstbie for a

tering all fedoral competitive grants intended to:

@ Upgrade the subject matter knowledge of secondary school teachers of

.-

science and mathematics; e -

e Encourage Students to enter careers i #&tranatics and science teaching;

) Conduct teaching and ’Iearning research into effecuve metnods of

e

¢ Upgrade science and mathematics cirricula i secondary schools and at the -

collegé level; and
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& support post-secondary'science and mathematics education.
; .

y

- A
% 1§ vital that subject matter specialists be given the major responsi-

bilit; tor developing these programs. These specialists historically have had

close connections with the Foundation: ?uriherJ the weli-established peer

. review mechanism in place at NSF will ensure tha¥ only the highest quality;

most cost-effective programs will be funded,

The Department of Education, on the other hand, has been i‘éﬁijﬁﬁi‘ib"]é for
elefientary mathematics and science education, and has the same Kind of close
linkages with state and local governments that NSF has with institutions of
higher learning. The importance of the rale of the Department of Education in

. e el mn el el i
promoting more and better science and mathematics at the elementary level
cannot be overemphasized. Effective elementary science instruction is vital

since it is during those formavive years that life-long attitudes regarding

" '$ciznce and mathematics are established. [The Department should, therefore,

block or formula grants that are created as part of a federal initiative to
4

improve science and mathematics education.

Comments On Legislative Propodals - T
Under Consideration By The Comittee e an

iéfhaining‘?and ﬁpgradi'ng the Subject Matter i&nowiedge
of Corrantly EmpiOyed Teachers

The AC> considers retraining teachers and upgrading their subject matter

knowledge to be very irigh priority uses-of federal funds. Regirdless of the



Voo . S (T

approaoh fi\nany adobted the goal at any legislaiion .~ ;e and mathe-

matics educa\tion should be to help te', ner' mee. sta.e standards. requ‘lred of

full-time teac\hers in sclence and. mathematics.

|
\

Workshops §nd surner

in ing titutions ?f higher education, are preferred ways of achievinv}]retrain-

ing ard upgradin - The. xequirement'that"academic credit be obtained is a

_reasonable, one.

1bl

The ACS réc&iinegds that the Nati'o"rial science Foundation br rgspo
1ng content development _course dé’Hver'/, and teacher

fFor al1_phases (inclig

etipends) 5f workshOp and summer 1nshtutes designed to upgradé Eﬁe gdﬁjeét

The Foundation has succ ssquy operated summer institutes in tne past it is

system of peer review acc' ted by the scientific and mafhematics comunitiés.

The Society recommiends tnab, such training activities be carried out in a
c.vdinsted ninner betwsen Scademic and education departments in colleges and

UhiVEi‘é“}.iE;. )

i

The responsit ‘th for inlprovmg the qua‘lity of teaching of science and
mathematicsi- eienentary scho‘ﬂs should rest solely wifh the unpar*ment of
Education. Any provisions conéernmq elernéntary education should also allow

for the 1nvolvement of the sc1ent1fic and mathematics communities.

v | X \

) VEo
N o
.
N

AT,
e I

institutes; as well as continiting education courses

BN G

R
[ .

RS
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The anartment of Education should fund the operation of 1n -service

brogran§ in the Cocal Educn‘ onal Agencies (LEAS) LEAs should undertake the

development of materiils and program Content only in cooperation w1th

- professional scientis:. and mathemat1cians and fhe local 1nstitutwons that

employ. them. In-service programs may or may not count toward aéqree credit

depending on the nature and length of the sessxohs.

Development of Materiils and Curricula
l

|
0
'
i

The Society believes that the NSF should be the fedaral agency respon-

! iible for the deveIOpment of materials and curr1cula for t e feaéninq of

chem1stry, physics, biology, mathematlcs, and” computer sc1ence 1n Sécondary

t es éimed at 1mprov1ng subject matter know1edqe be funded at the federal

ievejz Dip 71cation can thus be avo1ded and w1der ﬁ1str1but on of produfts can
be achleved. |

.
.The National Science Foundation, through competitive qrants to individual

s .
organizations OT consortia of institutions of higher education; professional

. O P
societies, business, industry, and state and local school authorities,; can

produce the riew tools that are needed to improve our science and mathematirai
eduzational systbm: The Society is dndicated to the idéa that ‘cooparation is
N S

essential between' (1) profes:'txg,q in the digéiplrnns of science and mathe-

—

matics and in edufation, {2) professionals outside of the edacational system,

and {3} the public.

25-912 YO~ B mbs .

’
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Funds to produce and market finished producta to state and«JocaT duca-
tional agenc1es should be inciuded in NSF grants. while funds for purcnase of
products should be made avai]ab]e to- StateAEducafipnal Agencwes (SEAs) and

LEAs thr&ugh the Department of Eéucation.

Seholarships For Eufuré/%éécneré O A

|

At present the ACS ilaces a ﬁ1gher priority on & feu°riiéihifia€ive ?Bf

retrain1ng current teachers than f0r train{ng future teachers. First the .

Ievel of funding under considerat*on does st appear to be adequate to- Support:“ ’

both retiaining of current feachers and training of; new teachePs " Second,;

good merhanism does fiot exist for ensuring that icﬁﬁiarship recipients don%ﬁt‘

themse]ves who]ehearfed]y to teaching caieers. Requiring scho]arship recip-
1ents to teach for a number of years or else repay the scho]arship mdney give,

fio ascurance *hat teachers will teach with enthusiasm or remain in the. tcach-

ing profession after, the mandated period of service. o K L
; P Ce ‘ R~

|
; j

if a scholarsh1p program i{§ crested; 1i is fmportant that %éaipients be

i required to pursue an academic COr*icu]um that wou'ld a]]ow them t2 become

AQ

certified as fu]] time teachers in the discipiines of science #d mathe- _—

mat1cs. Peblic funds shculd not be used to educate-the next generation of !

unqualrfied teachers whg w111 require rétraining 1ater. ' N |
v

L2



Schclarships for Present; Teachers

As stated previously; the Society believes the first ﬁk%brity i€ to find

renraining and upgrading of those persons already teaching science and mathe-
wi:ies. Therefore, the Society recommends that the scholarships proposed by
the Administraticn should go first to teachers alresdy teaching stiencé and
mathenatics. 53 €3t they MAy improve thelr skil1s and become fully certi-

whe hzve disciplinary expertise but are not certitiad to teach,

Rwirds for feachingExcellence

Funds should not be mede available for awards for teachinm sxcellence
until ample provision hag been made For retratning and othér rseds. If a -
program of awards is established, it should be fiade clear that récipients can
use the award monies for anv activity simnd &t improving sciercé and mathas
mitics education in the schools. Teachers should be frée €0 Use these funds
to pay tuition and expenses for attending workshops and courses that would
improve their ability to teach precollege science and mathematics.

- Distribution of Funds to SEAS and LEAS

The distribution of funds between SEAs and LEAS should deperid on the
overall level of funding authorized in the legislation; and by the arrdv of
programs that are feasitie within that level of fundina. Tt would appear
Gnaise to distribite to each LEA sush a smail amount of funds tuat it is not

1kely to support any effective program.

ERIC
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~Guver‘lly. the Socxety favors retdxnan at least 50% of funds at the

state Tavel. The need for focusing, targc»mnq and 1evera ing i§ even more

prPsSIHg when only relatively small amouints of | funds are available: The

SOC1ety recommonds that these factors be faken 1nt0 accoLat in the distribu-

tion of funds betwueen states and Tocalities.

Consortidn Approach .

{

1.
The oc1ety endorses the consortlum approach which we understand is under

cons‘l&&ratlon by this comvnttee. The ACS recommends that the first r'womty\ :

under this' funding approach should be fo 1mprove the capabllxty of Lz 1ec5;__wh,_~_m4
and enrich the 1earn1ng expermencés of children in-elementary and se:cndary
- «chools. Requmrmﬁb jo1nt applxcatuons for federal match1ng funds should

N
ﬁrbmﬁte the Cﬁoperation needed to attack tie problem effectxve]y. Any coﬂ—Q
sortiom shéu*é %ﬁéid&é. but not be-limited to: “state and 1ocal educational *

) N

- departments of éddtétibh, Sciences, and fiathematics: professxon11 societiess

e ~
and other non-profit organizations. -
. ;‘
The Socxe(y ﬁe]leves that in a consoriium approac%,,fur 2 . -
éWérded on a3 merxt basis through the National Science Foundau1\ NI thé case

ot chemistry teaching; it would make the most sense for. the Néfiﬁhéi Science

Feundation to édﬁ’lfﬁiétéi‘ bbﬁéﬁi‘ti&ﬁ——ﬁkbij%szii;"Fi*ff;f‘hﬁ z-ademic _connecticn

with NSF has a long Kistory and is very strong: Second; the chemical
il Yoo o B T TT T emem e e —m— -
industry's relationship With NSF 1135 been improving over the last several
jears. Finally; the ACS'¢ interactions with all three are veFy strong.

ERIC
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The HZ should be given the flexibitity to a&i&%&iﬁé,yhéi types of
% . A
nrojects are eligible far funding, after consulting with representatives of
sectors likely to participate in such programs, and after making an assessment

of odr overill natiohal needs.

We have two notes of ca'  to add reqaraing. the use of matching funds.
Th '~ approach should be limited to addressing second-line problems: To pit
thi® iy, ©f pragram forward as the principal means of increasing the number
€ mix' ¢, teachers or meeting other major needs would be unwise. A 50/50

MALCHinG 3pproach should be limited to attémpts to bring the community
together to seek ways to improve upon and enhance the basic stricturé already

in place. It would be unwise to count oii -1argé sufis 6F Wiohiey Fras the private

sctor to address preblems that are fundamentaMly the responsibility of the

public sector. AS consortia move away from local projects toward more expen-

sive projects add.'2ssing problems of a wider foruc, thon the private sector
perceriie - of the match should decrease. Our suiond .2int is tha® conscrtia
formation will not be possible in many school districts, such i in rural

need right acw will not benefit from this twne of program:

Fherole—of the ACS in Chomistry Education

.. TNE-ACS 12S. B3 §od- and COAL ifiies £0- 5135~ 3—ia jor-ro e Chamistry  -rnmmesmrrr

education at all levels. ACS &fforts in chefictry edication are carried diit
through various committees; its Division of Thamical £ducation; and its 179
local sections. This enormous volunteer efi- “ is supported by 1 seaff of 28

in the Sociaty's Washington office.

ERIC
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chemistry education in this country, from kindergarten through the post -

avel. "nile the Soc19ty has been mo 1ng bo1d1y ahead 1n spec1€4c )

areas where it can make posit1ve COntr1but1ons..1t is convinced that an
b@eraii assas--ent is necessary to understand the long- term requ1remants of
fhﬁ Chemistry edu .ational ‘ystﬂm The stuuy's obJect1ves are to détérm1ne
what the ACS needs to do to enhance chemistry education snd what other

sectors of sbciety nzed to do as we1" When the study is cumpleted th1s fall,

wvo will let p011cy-mu\e*s Kiigw wiat ACS believes needs to be done to entrancs

i-h;gh S(:hoov“_“._ emistry Programs

The ACS commitment to the hig’ . o% 571ty qoes back to 1922 and
that conm1tmcnt has been greatTy effimiTId over tis. past several years. An
outstand1ng EXBMDTF is @ new chen1strj curricylm being developed by the

~sciety for the general 'tudénf at tne 10th grade level. It is calleo
"Chem!sfy~ in the Commun1tv*“ and provaes an understanding of the cﬁeﬁ%%fr?
;nvﬁ‘v?d :mportant public :zsues. The project i< suppo.ued by NSF* the ACS
Petroleum Research Fund, the ACS Committee on Chem1ca1 Eﬁucation, and the AC3
Corporation Associates, an industrial affiliate of 180 cot;rations in the
chemical ousiness. The actial curricalum development work is being done by
prominent chemical edicators in institutions of higher learning throtughout the

country work ing fogether with high school teachers.

Q.
(oY
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An attachment tc this testimony; "The ACS High School Provirim," details

many of the other wide-ranging activities of the Society at the econdary
level. questionably, the Society's commitment is large; and that is why sts

membersnip is fnterested in having professional societies uid practicing

_scier sts specified. explicitly as partnérs-in any 1ew .egisiative initiative.

P ic Recognition; Appreciaticn and Und

~<tence—and Technology

Trie ACS Office of Public Relations has sevural prodects and programs
scnool science educatian. Three ACS planetarium Shows have been widely used
in high schools; as has the film “Chgmistry and Man." The "Man and Moiscuiss
tape series from the ACS radio program; now in its 72nd year on the air. is

used ir tne classroom as well.

The Office of Public Relations has organized a competition to select a
chemistry 8xperiedt £6 Se perfories of 3 Fulire space shuttle flight. Also,
we racently prodaced a high school study coursa entit ~d. "DNA--Master
Malecule of Life.” -

At our March 1983 National Meeting in Seattle; rNe Sociaty snonsored an

afterfioon program for local chamistry teachers and students, as we have done

-3t each rational meeting. Approximately 1,000 attendees iistened attentively

as Nobel lagreate Glenn Seaborg told of his fascinating discovery of new
chemical elements. They aleo saw and heard ar exciting edicational chomistry
magic show presented by Dr. Hubert Alyea.
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AGS Local Secfions’ Progr ams

The 178 ACS local séctions around the Contry have been particularly
helpful within their == comdnities in -~stablishing programs for high school
teacher- . ‘The majoriy 5f local section members are from industry, ind oftén
receive sipport froe their companies in organizing activities sich as 1ocal
Workshops and seminars, tours; and career bkdg;amé; ﬁ?bvfd%nq ¢lassroom
éﬁeaﬁerﬁi aiving advice on safety issues; 1;dldééer%nq $Choiéréﬁ§5§ to
studar The leval of activity at the local level has increased markedly

pyar tne past five years.

fie 7S lozal <ections' programs are too muder ur and liverse 0 degcribe
ih detail. .In ‘shorr, these orograms are natioms: e, they receive Some suppq;E
From tre cherical industry, nd they have been ealrrely successful’.  Some-

t\mes contact beo.ueen a section and 3 schcol commun1ty has been initiated by

€he local section, sometimes B} lor4] edicators; and sometimes by ACS staff.

All successful programs typically have involved schools and a given T6eal

section in working partrerships, where both groups recognize the vilde of &ach
y .

other's experiences.

ACS Corporation Associates

acently. the ACS Corporatisn =gsnciates held a one-day conference in
Wash ington éhtit]éd, "Us ing Industr1a. Chem: *s' *o Enrich Chemistry i

Science EGUCanxon. The edﬂéationa1' 1nducfr1a1 and Jr1ent1f1c commun1t1es

were all reprpsented at th1s meq51nq, and {reely exchanged 1nf0'mation on

ciirreiitly existing progrems; perceived nzeds, pGteritial problems; and oppor-

tinities for future collaborative efforts.

- Qo
QU

Q
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While educators at this meeting expressed some reservatigns concerning

__ business involvement—im precol1ége Science education, there was agreement that
such involvement could be extremily heipful providec *hat business worked in
close Partnership with 16cal educition authoritinos. S$ince needs differ
tremendously from ome educational jorisdiction to the next there were no
global recommendations to incustry to develop one particuiar typé of program.

Instead, numerous models for business involvement in the s:ﬁéhi% were discus-. -
§39 SUCH 45 the "Science C. ultants Progran’ of the XKeror Corporation: the
"Chemical Caravan® and "Chemical Pilgrimage" organized by the Chemical
Students in Science and Math® run by the Industrial Management Council of
Rochester, Hew York. '
six-month pilot project curréntly underway in Philadelphia. A local high
school teacher on sabbatical lesve is work =3 on forging links between ared
~ hiah schoo) teachers and people in local corporations to estabiish programs
for the 1983-84' school year: 4150, this teacher will pépare a directory of
local industrial resources that high schoo! cheriisiry teachiers can draw Gpon -
for classrcom enrichment or other purposes. Corporation Associates Hopes to %
expand this project to aiki.rf'fciiﬁéi cities *hext ;'u'nTnér;; using ﬁigh Sehis

teachers on simmuer hbrea-. .
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Invalvement of Industry in Chemistry Educition

fven though indus -idl-academic ties traditionally have arisen through

trizl suppert Gf certain types ot 2 '-mic research; it is clear from the
abos» descriptinn qf ACS progr s ' 13T-ch: <3l -producing companies have made
i

significang contributions to precoll: -stion projects nationwide. To
gain a better understanding of the nature and scope of this indistrial
imvolvenent. particularly those activities in which ACS ¢id not serve 35 an
intermediary, we résently canvassed the top 50 chemical producers in this

fent, in precollejé scierce education. OF the seven companies we have yet to
~oach, we are fairly cértain that five have some activity in precollege

€oucatrion., ~

Fram thess nd Gther contacts with chemic: -prodacing compeniess it is

very clear that these combenies have demnetrated a significant interest and
leyel of involvement in prétallege science ~ducatic . Three prevailing
reicsis seoi to bes (1) chrporaia interdec in community affairs, (2) jnterest
i previding employees® Children ab company Yocations with guod educational

emplovees. Company involvament runs from financial contributions to direct
enployee inticaction with precol.ege students and teachers. Some companies:
initiate their own programs. wh'1€ Gihers participate through industry .

associations or throngh srdanizations such as the ACS.

ERIC
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verall, chemical-produting companies a . invglved fostly throudh their
3edividua: operating units. As a result; the fc.gs is at the 1ogal level.
1y in a few instances are corporate projects intended to impact at the
redional or national 1 -els. The most common Forms of participation seek to
enrich tha ieérh%hq ex -rience in schools. A few programs for upgrading the
subject matter knowlsdge of teachers were reporir?  Support for materials
éé&éiaﬁaéﬁf and é&u%pment ﬂénafi6n§ was iess %Péquéhtl} reported.
\ .

it was not poséibié‘td determine ?Féﬁ our review what - - indistry-wide
dol]ar figure is for contributions to preco]lege educat1on, either in terms of
diract ponetary sunpo;%‘;:§:;~;:;g—;;;;rlbut10ns. Similarly, there is.no .
cata]oq, elfher comprehensive or partial, of the individual act1v1t1es sup-

o .

ported by chemlca] produjlng CO“DE”IES.(

v

—1r_an attempt toBartly fill *he void, the ACS, in cooperation With its

Cérpr.at1on Ass§c1ate>, will publnsh in ear'y 1984 a com ”ndiﬁm 6; ﬁédeL
Kpgrams for industrial-academic cooperation at the prpcollege Ievel. ﬁodéis
¥ -

wlﬁl be taken from existing company programs, and proqrams developed by

associations, q0'ernmert the educational community, and other sources.

Several praposals b~cor: thiz emiittee rest oh the premise that industry
Will continue and oven inci -us  «  olvement in prévollege educitisn in
science and mathematics. Th. .  :.v believes these proposals have some

meit. However, we hasten to point oat that, jusc as in. the case of Support
of academ1c researcﬁ. industr ial cont wnou'lons cannot be expected-to assume
“\

moré than 3 v&8ry mindr roln i~ the direct support of precollege educatlon.

21

o

ERIC

Aruitoxt provided by Eic:



O

ERIC

Aruitoxt provided by Eic:

88

It is clear from our COntﬂctS with compan1es, and from thL recent

conference sponsorea by Corporat1on Assoc1ates. fhaf Chem1cal DrOducers are

utilized in program develbpmént and. implementation; rather than programs that
require on\y fi%anciai céhiéiﬁdi%&ﬁé from iaaaseky. ﬁakti%iaétibh in arbqram
. .

comp an1es. R
P ]

e e e TP o
The questions bafore us are:. What can we éxpect of industry's participa-
L ) e
P PR S S A T ST . . - < o1 3 T 21T TIaSiilI gl
tion in the fututre? How will the availability of federal matching funds
affect their decisions? At the moment; we do not know how chemical. producers

wtll respond fa requesis for more help. Du~ing our canva551nq. we did try tO

3ss@ss company attitudes about more involvement. The current ittifude of most
cgnpany officials strong\y suggests that 1ndustry w111 respond positrve]y.

However, it s clear that the response to any request for additional c0ntr1bu-

‘

tions will depend on the pace of ECUhﬁmiC recOvery fOr the industry overall.
Thank you, Mr. Cha1rman and members of the Cunn1ttee for this ODDOrtU"1fy -
o present the views of the American ~hemigal Society on science and fathe-
matics education in the United Staices. We offer the resources of the Society
to “he Commitiee.and its staff for consultation, and rcild be pleased to

answer any questions you may have,
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The ACS Hign School Programs

History of Invulvemest

ar ro the high school community . ~5 af_least as far

The ACS ¢o. -
back as 1922 #uv: the ACS Committee on Chemical Edui. ° °n; the precursor .
to the ﬁﬁ;rﬁiiiéign”ggrgggmicaligduga;;gn;.developn *  3taodard Minimus
High School Tourse Outline.” Thia outlime curricu’ n1néd 1o Gse

until 1939 when it was revised and republished as ‘ne of
Essentials for a Year of High School Chemistry.”

BRSO in p;rcA:ular.hi‘-87 .
azs. In 1522 the Journal—

:30'e the
Divielon began Ite testing program for high i hool un:d colle

. Sioce then; t€he Div:slof of Chesical Edu
been_the focue GF ACS hizh achool-related pr 5 .
of Chemical Education was firat published;-ac: din-:ih varly

Ton students.
Both the Journzl and the testing progidm are »till flourishing. . :

.

_ The early }%50's were notable for an emphacin .. fiuo ipprosched £o )

Study were initiat=d by members ot the Ametican. Chemical Soclety, though . '
they were oot themselves Society programs. Whils Chem Study is_ now used
in only-about- 11X of schools and_CBA io maybe 1X _to 2% of school®, the o

two projecta have influenced an entire generation of chemistry
EEEEBBBE?;

"iotroductory chemistry. Both the Chemical Boad Appioach Project and Chem -

-

____The James Biyant Conant Awatd 1o High School Chumistty Tedching was =

"established in 1965 by E.1. duPont de"Nemouts.and.Company, sloc. This ;

ACS-admindstered award, now_ spouserzd by thé Ethyl Corporation,
recognizes excellence in high schoo! chemistry teaching wnd consists of

d a r oted at the annual ACS epring méeeting.™
Teachers are nominated for this award tarough ACS logal sections, many of

which present their own awards to outatanding teachers:within their own
communities. . N
Over the years local sections around the country have conducted a
vagfety of other programs to support the professional growth of high
school teachéts and fo promoté excellenmce in teaching, and learning, at
the high school level. Acfivifiies have iicluded various teacher ‘ :
workshops, atudeut competitiona, aciemce fairs, clageroom speakers
career counseliny, safety progrims, &tc. Although bot a’l local mections
have conducted these types of prcram; many have, and Ehcy have rarely
been publicly recognized for the rcellent job the ‘ave been doifg over

the years.

New Initiatives in Programming o
; ,

C, R L
_Clearly, the Society has an ﬁi;‘&ii.w}ryggord of involvement with -

the high school community.. It 1s £r : " 2, in the past five years -
the comuitment of the . Society £6 K’ h s:licol chemisiry teachers and

teaching has expanded by a quantum 1;ap;

i
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 The year 1977 waa probably aeaidal I T4é &xpansion of ACS effarte

in this avea 1+ 1977, the Society publighed “Guidelli.:s and

Recor - ~iitiuns for -the Prepsratic-i and Continuing Educstion of Secoudary
¢ wol .actara of Chemlatry." “rytdelines” mot orly coutained the basic
iieliugd for pre-~service and in-petvize education of high achool
. Tei .y teachets; It also contained recommundationa f.r inplementation
., ..s» various.guldelines. These guidelines have recently ‘beca reisaied
i-i ate available free to teach=vrs and administrators:
 Following this publication, the Society underfook major mew __ ... ~
fnitiatives toward the high schools on three fronts: firsr, the Soctety
gug;dgdfgfgtgptiEg”thgrdeufﬂii of Chemigal Educaciod to support the
development of a secondary school section and £6 émploy.s high school
chemistry editor; Secondly, id late 1978, the Diviedon_of Chemical
Education eatabliahed a HIgh School Chemistry_Committee, the majority of
whose meabers-are curedtly tlaching high school chenistry; and, thirdly,
in February 1979, the dew staff Office of High School Chemistry wis
entabliahed. -

The Journal of Chemicai Bducation now puslishes sn average of 20
pages per monthly issue for high Bschocl teachera. Over the past three

years_high school teacher aubscriptions to thé Joutrnal have increased by

- almost 50U%. This truly aatonishing Increase surely attests to the value

of the Joutroal to, the bigh achool teacher.

. The ACS DiviaIon of ChHemical Education (DIVCHED) ¢igh School
Chemistry Committeé haa focused gpon organizing seymyosla for high a~hool
teachera at national and reglonal meecings. Since the Elnstedn - - . -
Centennial Program in wnahgngt99,$9,5heWiqlligg”;279;491é66t 1,000 KIgh
school teachers Have attended national and regional mectings at epecial
gueat admlsalon rates. Programs_preseated have included ioplcs #uch a8
safety, demonstraticas; thermodynamics, bonding, electi~<nemistiy, -
5robles-s61ving: .and_the high school/tollege dinterface. dosc .
Impirtantly, :hege,gyggga;gihayg"bggpwgyggniiéa by high school teuchers
for hHigh school teachers with the wmajority of papera comirg fro- < e

teacheras themselves. ) J )

- e

__ High schooi teachers have also taken important_organiia‘ iual roles
in both the 1980 DIVCHED Bienulal Conference held at Bocl.ertzr. end the-
1982 DIVCHED Conference held In Oklahoma las: Auguer, 1onic e 1lly, the
1983 Chewkd Confereace. for high_ school reachers (part of = segience of .
conferences held bresmaially ar the Univeradty of Waterlo: in Canada) will
be held at Butler Uftvérsity with sungort from DIVCLED, [ Reciety .
Copmitree on Education;, and the Indiana Local Sectiom.. . jo-: Ip.i; high
school teacliers have the major organizatioral rispoasibiliey . ¢!
conference.

¢-istry Commitféc also is exsn. .. B

stifnuing edocation_courses.to hi .. wtsol

teachers eapecially from the ACE 2adio Course catalog. For exazple, for
tne paat three yeara, teachers attgndlng the New England Associstion of .
Chemis=ry Teachers Annusl Meeting Have been able to take an A93\:zaf° B

Course for academic credit. The Committce 1s encouraging local séctlona

> d similar activitizs for local Eeachets:;,%?éi are alao looking

-/

__ _The_DIVCHED High School Ch
various mechanisus to deliver <

to devei.p

-~
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at ways ip which the courses could be modiffsd to make them more useful
to the high school teacher.

[ [ - . - - - - -
The staf? iffice of High School Chemistry now administet®. four
ograme: High Schoel-Chemistry, a newsvagazine for high_school. studeiti
reer Services, and Projgct § * The Office both-initiates its own
ctivitles snd Berves as a 1iaison to other groups with high school
emistry programs both within the Society and without.

AL ek
Fn e

__ -Mosr services of ‘the Office are futended For any interested high:
school o= bbb e Shabebeliid et ©

cho hemlstry tescher, nof {48 those who are curreatly members of -

ACS. -For example, the.high .achool newsletter, Ciemunity, which is
discributed free to about 7;500 teachera af present, provides teschers >
vith information .- &8L, present, and fufiure.pre-college activities of |
the SBbié:y.rVTpg aullber of teachers who receive this quarterly

putlication grows daily. - -

N _—-The 0ffice also directs the Expert Demonstrator Training Activicy __
(EDTA) workshops. These regionai, ti :-day meetings, supported by the ACS
local sections, are deaigned to (1) introduce high school teachers tc the
art and science of effective lecturc~deémsnstration, and (ii) encourage

© increased interaction between local sections and high scbool teachers
through the organization of local “multiplier” workshopa. :

_To date five Gﬁkiiﬁﬁﬁa have been ‘held i lving over. 30 lofal
gections and approximately 130 teachers. Ifcidentally, although the cost
of the workshop comes from the ACS High School Office budget
local secrions pay travel and per diem expenses for the teachers, The
local sections also pay for the multiplier workahops which have
introduced hundreds ofléthei teacheérs to the EUTA experieace.

... The High School Film Library.i& iestricfed to ACS menber-teachers
(abour |i\#00 teachers at presert). This.LIbrary-was Sounded following a
Benerous donatdon of films from Impzirial’CHemicsl Industries Americas,
Inc., and has received additionni support from ACS Corporation Associaten
and Phillips Petroleum. The library of fers free-loan access ff over 30

filus and five Audio Courses. . J

wistry hdlps distribuce the twio zost
¥9$95é951,,ig, tcachers. Free safety
e Bffice lupon riquest. The mapuger of
t.s of the Touncil

o
v4*¢;cent iiféiy,EBBEIEtﬁ produced by
' postéts aré also avallsbl:z from the f

‘the Office 1s furtently wsiking closely with memb

Committea 57.Chemical Ssfety to evaluate ssffety problecs in_:i:z_high

schoole and to 1derntify poss’Sle mechaniams| for addressing these

problems. Theée 'man»zatr.'Ie also in cioac liaison with the Consumer Product

Safety Coomission which ia curreatly.monitnfing .high schocl lab safety

problems throughout the country. L ’

Yith the demise of the ACS magaziné, StiQuest,.for financial
reasons, the Office hse taken over murkd2ting the SciQuest poster and
reprint progrem. Several new coppilatione qf topics are planned fot the
future including a crossword puzzle book.

ERIC

Aruitoxt provided by Eic:



At 'the jualorx high_school level, the Office pas_produced a:

curriculum-edfichoent uait, Combatiing the Hydta, -The unit, which

{introduces science aud society topics Into The general or physical
scietze_classroom, has been teviewed by chemists and chemical'educators

/  throughout the couatry and has been teacher-tested in the clamsroom.. _
“Hydra® tog

overs the topice of food additive®, use of fibers, pesticideés;
_ene _ 1t iocludes 8 teacher's reaource reader on Chese topics,
teaching plaans, ready-tu-duplicate st:dent activity shéets, _
bibliographies,, and comtact address.s ‘or furtheZ 1oformaticc.

£ At the fecent ACS nationa™ wcetipg Held 1o Kaosas City in September

/ of 1982, the ACS RBoard of Directu:s vcted o publ;ghfnﬁggyamuguziﬁé; Chem

Matters, for the high school stud:ar. TBis will bé a quarrerly

/' publication containing feature art<iclés, ourrof~aghool chemistry

y €xpariments, safety tips, « ] a T Tz
informatiop, pullouts, mo ographa, letters to the editor, etc. | Iwo_test
igeues of this publication are acheduled for field EEEEIEE,Ebigézpring

CUTLERt event:z; gsmes and puzzles, Career - - -

with regular eubscriptlios 1ssues becoming available by fall 1983.

~__ one free copy of thip uew publicatinn will pe . Inserced in _each_

chesunity newsletter; begianing with ke twWo. fast_Issues. _DBulk orders nf

the publicatisn .will be avail ubye, €t cost, through the ACS Office of

HIgh ~chuol Chemistry. 'j I
: . ! N

. _THis pew publication wili e edited by a practicing high school -
cHémistry teacher. Also, an ﬁ&[:oriul,boggglrgpggopgd of a majority of
high. school chemfistry temcherday 18 to_ be appointed: to oversee the. ____

§ﬁb11gasiopg,,Theﬂég?—ﬁffléé £ digh School Chemistry serves as_lfaison

:o,;hgigqggpriil board and is resp~” ble for preductien, marketing, and

- 4atribution.

_ The «($ iB now coadacting the naticnvide search for the permanent
editor. This editor w1I1_ke_responsihle for supplying.all_final co
making guggeéEI6E§,f6r"nx;10rk. i11lustracions, a4 photographs;- and
approving the final layout.

Cateer Sefvices ) / .
. ,-»-;J T 4 S o - - -
- The Cereer Services pProg-am »rovides career gui pcezlfdformation Lo

the high schcol ptudedf- 88 @ell ae _to the undergraduate. New__ -

.~ puhlications of the progrim are focusin upon .the importence of taking
i ¢ -oistry in high schiool, whether or not the srudent fitends to stud
i i at university. In_addition to. providiag fnformation for Cthe
senfi ;61 &tudent; brochures are dttwited tovard the middle !
@ -wool and, s08C.recently, the Program haa produced a_booklet for '
c.. atary school atadents : Services.staff_asaist local gsections
i1 1te organization of career workshops I5 the high _schools and are
aveiiable to glve expert talke whepever iovited to do so. [y

- '

; O AN O D .
.The cﬂreeg,Sg;gzggg”grogram-&IEo~idn1n19§g§9 the Society's

pacticipation_in the annual latsroacional Ss!s?;ef&pgﬁidgiﬁééiihg,féi;
(ISEF) organized by Science.Service, _ACS eponsors|ten awards ~-—_ four

cash sward» 3nd eix houorable meations ' ¢ for outstanding projects in_

e Shgq;b:ry. ’he projects are evalunsted, and the wionerd selected, by a
. < ; ST . i
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team of judgue from the ACS local-section.in.which the Fair 1a being

held. The 1982 ISE?P wan held In Houaton in May.
Project SEED Is.8 high scbool/csreer progrsm_of the Society that

places economically disadvantaged high school studeats into summer

é@ploydent in academié laboratories, Since ite inception in 1968

Project SEED has placed over 1500 studeats intu over 200 institutions-for

a 10-week work period each summer. Though the students receive a wmall
stipend for thetr efforts, perhaps the most Important part.of .th: program
for the students i8 the opportunity to develop-a mentor rélatioaship with
their preceptora, and to receive career and college counseliog froo Chem.
While the administrative costs ol the program.are borne_by ACS, the_
student stipends come from voluntary contfibutions from individual ACS
members, ACS local sections, jndustrial companiea, and private =
foundationa. In 1982, nearly I100_students. received $750 each, with about
§52,000 comlng directly from. the Project SEED stipend bidget and“the™

€urriculud Development

Withifi the Department of Educational Services, the new Office of
Program Development ias. administering another grant from the NSF. -This
grant for over $191,000 is to develop a new chemistry curriculum_for_the

-general student at_the 10th grade level. The curriculum, CHEMISTKY IN

THE_COMMUNITY (CHEMCOM), is modular and will cover. those areas.of
chemistry necessary to understand Important chemistry issues of cthe day.

“ It will aleo emphasize the Importance and ptactice of decision-making

ekills related to interpretation of aclentific data. Currently NSF 1s

other. Modules now beirg developéd or planned include:

Supplying. Our Water Needas Understanding Nuclear lssues
Feeding the World . . _____- _ Dealing with Chemical Wastes
Petroleum: Ita Usea, Reserves & Chemicals, Air and Climate

_ IGpottance. for Soclety Chemistry ir Public and
Cofiserviiig Chemical Resourcea . Personal Health
Alterriative Sources of Energy The Chemical Industry

_ The Office of Program Development is alec adainiatering a grant from
NSF to develop.at least six computer software packages -to Integrate with
the first three modules of CHEMCOM. The SERAPHIM/CHEMCOM Interface = _
Project (SCIP) integrates-a chemistry.software evaluafion progrem being
developed at Eastern Michigan University (and aleo funded by NSF) with

CHEMCOM. The . software will concentrate on developing decision-making
#kills i{i students through simuistions and games.

25-912 O b m T N



Programs Ehrbughéug the S;Ei;&}

| The expansion of ACS high achool programa has been directed by the
Society Committee on Chemical Education (and formerly by _the Education

Co! ssion). The Pre-college and.Non-proféssional Educational Activities

Subcommirtee of both grouss has ‘been especially responsible for thi

gaowth.

_special task forces of SOCED are currently developing guidelifies for

teachers of chemiatry_similar to guidelines currently available for high

school physics teachers. The Guidelines Task Force is Somposed primarily
5f high_achool teachers. The published booklet will mot coataia . ..
information or recommendations on chemistry curricula, buf will address _

problems of teacher luad; use of laboratory paraprofessiunals; laboratory
design; space allocatlion; safety; professional growth; and budgeting.
 fhe Society Commletes on Chemicel Education has_also been very
; active in preparing position papers for the Society and contributing to

testimony presented . before Copgress_and the National Science Board

telatiii €o thé NSF Science Education budget. The Committee continues. to

Zake. kriowi. 1€s. concerns for the present and future of chemical educacion

yn the high schools to policy makers at many levels of government.

Goncern for high school isbues and - eeds is @6€ a_concern expressed

by only a few members and committees of the Soclety. _Fotr example, the
0ffice of Local Section Activities administers a Local Section Program___

Development Fund. Over the past four years, nearly. 50% of grants awarded
to local sections under this program have béen for high school
activities. -

777777 The Office of Public RelatIons has alao_been very active in high

school programming. It Bas organized a space shuttle competition with

the local sections to eeléct a high school student experiment to fly on
an upcomifg shuttle, Ehe "Gef_ Avay Special.” Also, the Office is-
cuttently déveloping a multimedia package on “DNA: Master Moleculé of
Life" for the bigu_school claseroom. The peckage will contain-a
filmsrrip and sound track; and a teachers’ guide with suggested__. _.. . .
activities, tests, and further reading for the studenrs. -The 0ffice has

also developed throe planctarium shows which are widely used in high
schools; as well as the acclaimed "Chemistry and Man™ film, and tie long

eatablished "Man and Molecules"” tape series.

© publicaciess by che OFfice of Public Relations are being used by

ing number of teachers and etudents. Theae include the booklet, The

_of DNA',Eyg;gtionAAGadftheulmh§?tilii',Bf,laéaéi
and the annual compilation of reports _from the forefront of chemical
research, What's Happening in Chemiwtry?

In addition to SOCED and the Committee on Chemical Safety, the
oard/Council Committee on Environmental Improvemetit is. algo_ concerned
bout high school teaching. They have established ¢ _subcommittee to .
examine problems specifically related to the teaching of environmental

studies at the high school level. _The Board-Council Committee on

[IR-

Chemistry and Public Affairs has also gstablished a group to examine

policy iseues at the pre—college level.

_ Clearly, ACS has made an extensive commitment of time, talent, and

financial resources to the high_echool community for both teéchérs and
students. HIgh school ‘progremming is_an integral part of Society -
progrums and. helps keep alive the integrity and vitality of the science
to which we nave dedicated our professional lives.

O
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@ : American Chemical Society
OFFICE OF THE o 1155 SIXTEENTH STREET. NW.
PRESIDENT , ‘ WASHINGTON. 0 G’ 20036

Phona (202) A72-4800

Freq olo
Presidont-Efect. 1982
President, 1983
immedare Past President. 1984

_ May 20, 1983
- .

The ﬁbhbkébié Orrin G. Hatch

Comm1ttee on_Labor and Human Resources
"United States Senate - -
Washington, D.C. 20510

Dedr Sendtor Hatehs
. I would like. to thank you for providing the American_Chemical Society
with an_opportunity to present_its_views_on_science_education_before your

Committee on April_18. Following the hearing; you addressed some written
questions to Dr. Parry who had testified on behalf of the ACS.

1 understand Dr. Parry has repiied to these questions on his own behaif.
as a distinguished sc1ent1st and educator: I am now forwarding the official
po i0 As Dr.. Parry has pdinted out in his reply,

these two points of view are not at all far anart.

1 hope that the American Chem1c'1 ‘Society w111 be ab]e to nB1nta1n a
continuous dialogue with your Committeéw on the subject of sc1en£1fic
education. .

Sincereiy;

~<——="""" Fred Basoto———_. _—

Enclosure
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Rosponse_to Queations Addrossed By Sesator Hatch
to Science Soeteties Panel

Question 1:

. . % tave hearl cvery witness at these and Semator Stafford’s hearings say
that there is ¢ _"crisis" in Amorican math and sclence education. Scileotists
rarely make such stac ts ualess there is data.to document their findinogs,

particularly such alarming ones. A large _consortium_of educational
~ organlzations, bowever, -has cape to_us and_reported that while the roblem - -
~ Moes. ia fact, exist, its pature and magnitude will not be fully o
thdrough assesements have been performed by state and-local educatiof . .
agencies. Do you believe there is sufficient, reliable_information curreatly
available which would negate the neéd for a lengthy assessment process?

Answer:

 The American Chemical Society belleves that there 1s sufficient,
teliable information cutredtly available to begin to address the problems now

1dentified as afflicting science and mathematice education in this.couniry..
Bence; we do pnot believe that federal action should w1t _the_results of vet
another assessment process.--However, we 4o _recammeid that Congress utilize
the upcoming report of the NSB Commission on_PreCollege Education in
Mathema tics, Science, and Technology when formulating remedial legislation.

_ The time to begin to develop.a cotierent, Iong-range federal policy
addressing the mathematics and.sclence_educatlon needs of our pation is -
clearly upon US now. .AS.a soclety we do mot have the luxury of takling.tBe
time necessary to_conduct s _state-by

) y-state assessment of -the problems. that __
mo6t_of _us_concerned with the quality ‘and quantity- ot sclence_and mathematics
education agree exist in our schools today.. Nodetheless we do believe that

concinuiog in-depth assesspent Should be one component of a comprehensive
science and mathematics education policy.

Question 2: -
Coiild the American Chemicel Soctiety study be broadened to include the
statius of education in other sclence disciplines? .

m”iii' M
_ THe American Chemical Soclety's etudy on chemistry education is inteaded
e i a companion. 8tudy . to_the National hcademy's -assessment of the_current

status of chemistry in this country. We intend to Tollow. the same time
schedule as_the Academy's study, including Joiat publication. . Clearly, =
excanding the scope of -the ACS.report to fncilude other science disciplines is
pot campatible with this schedule.

" i widition ACS doss Aot hive fhe expertise i the other science -
tcciplines necessary for such a &tudy, which would more appropriately be the

]
“
L4
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province ot other assoc cintions. However. the preluninnry ‘.ndings of our

tnsk _force men,bers suggest- that some-of our reccmmendntiens for chemicn

educntion

_.___Seversl_of You have_Pointed out. that the federal Roverapent should be a.
better "information broker.” _Would this dissemination of intormtion include

the dissemination of Pre—college curricula?

ﬁﬁ'éi‘; -

In the early 60" s, the National Science Foundntion bad a tremendous

impaect upon science-and mathematics eaucstion arcund the.country. .through the_
‘develof ent_or model curricula._ _In chemistry, for example. the Chemical Bond
Approach and the Chemicel Education Matetial Study catalyzed th. publication
vgilnble textbooks and locnlly-ndnpted
progr: The need to update precollege curricula in ch stry for both the
college~bound .and. the general sfudent. is .now.upon_us_sifice: (d) chemistry has
moved so_far_in_the last 20 Years; (b) our understandiog of how students
learn and_retain chemistry knowledge is more sophisticated; and, (c) we have
a better appreciation of the need to design different courses for college and
non-college boundi students.

-etticient wny to disggginp.te, new ideas in
the teaching of chemistry is for NSF %o sponsor the development of -new- -
curricula, and to seek commercial publication . of the materials so developed.
Curriculum davelopment at_the local level--is dependent upon_the_ text-~books .
available for purchase; it is also depesdent on the existence of souad model
curricula to stimulate new and creative npproaches to the tenching of
chemistry. Thus to ansver your question -more directly, yes the NSF should be
a better "informa tion. b-oker". by more .widely publiciZing successtul programs,
and_Yes this irforwation sboi'ld include the dissemination of the availability
of model precollege curricula. We do not by this suggest that NSF actually

distribute books to LEAs nround the country.

The most etfective nnd cos

several years ago. What can we do, specifically, to increase the - . -
participation of women and mlnorities in. science within the context of - tEIs
science-and math education bIll that woulld relaforce or augmernt the efforts

_ NSF is already making?

¥e would uke to see a number ot NSF programs 1n1tinted or reipstated:

(l)rcrnnts and contrncts supportin programs in science and mathematics
for female and minority - “students ia elementary and secundary &chools, and
higher anod continulng.education. :Programs Sich a6 s¢iénce. career awareness

- workshops and apprenticeships programs have been successful in encouraging

ree !
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youag_ Iemale ana Einotlfy sfudents to_ enfet scientitlc na:eeta, and these,,,,,
programs shonuld be continued. Visiting women scientists programs ard student
and teacher science training programs should be considered.

(2) Na‘.{onﬂ Eeseatch Opporfunify Grants sEould bc iniﬁiated to provide,
opportunities for the advapcement of women scientists. We should like to see
them provided to women Just besinn_ng their careers or resuning interrupted
careers.

(3) Regntl'Y progrms sbouldj)e reins ted., Tﬁé;; e;;:el at px'og ams
funded by the NSF in the past provided op rtunitlesrror wopen to resume

careers in science. lany of the earlier programs were directed at women

reentering industrial careers. New programs could be directed toward reentry
io both educat{on and Indﬁétry.

Fxnally. wve believe it imperative that vomen and minorities participate

av all levels within the NSF as grant recipients, peer reviewers, visitfing .
scientists, and program administrators. We applaud. the formation of the. NSF
Commi ftee. on'Equal Opportunities. in_Science .and. Tenﬁnc.logy and _ox its two ___
standing Subcommittees_on Women in Science and on Minorities in Science. We
commend their efforts within the Foundztion and hope to sec them supported.

@est{on :
You, have drawn a rairlyr clear line petwaen the NSF and the Department of
Qgtion responsibilities, essentially between. levels.and_not_Tunctions._
o you think NSF should be involved at the elementary schocl level for

teacher training and retraining or improvipg course content?

Answer:

tnvoived in developing programs at the elementary school level for teacher
training and retraining or for- improving course- content.. - The Society did
state tbhat these programs should be the administered by the Department of * -
Education. We stated this in racogsition of the close association of the
Department ‘with the elementary education comrunity and its expertiae in this

‘area. However, there should be exchange and cooperation between the

Department-and the NSF to prevent-a gull. tram developing where the
responsibilities of one agency end and the other's begin.

____The Society believes that science educati 'n should ve a 1ntegral and
basic: part of every student's lea.rning experiences Iram kindergarten through

colle®e. We recently sponsored a-conference-to discuss chemistry courge. ..
contept io grades K tbrough_9.. At thig conference, it became clear that the
coherénce and progression of pbysical s.ience taught from -ome grade to tie
next are very important. We would be grei.tly coance if the distribution
of responsibilities for elementary and secondary educatioa between the :
Department of Education and the National Science Foundation resulted in a

Iack of contimuity iIm the ceachiug of science to cur children.

.
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.- statements here The. important thmg is that we are makmg this
record for the committee and we're paying very strict attention to

what vau ar¢ recommending. . ~
Dr. Flint.

STATEMENT OF DR: FRANKLIN FLINT, CHAIRMAN, DEPARTMENT
OF BIOLUGY RANDOLPH-MACON WOMEN'S COLLEGE, LYNCH-
BURG VA

Dr. FLINT. Senator Hatch I'i m pleased to test1fy before your com-
mittee_on behalf..of the American Institute of Biological Sciences:

The AIBS is a consortium of more than 30 prefessional scientific

- societies with an aggregate membership of some 60,600 blologrsts

As life ‘scientists involved in_ educatlon and/or in research, we

add our-voices to those expressing concern about _the declining
status of science and_mathematics education in the United States.

Many statements have been delivered on this subject and there
seems to be little disagreement as to the existence and severlty of

this crisis: -
Numerols witnesses have been called before congre551onal

panels to point out how this educational crisis threatens America’s
productivity, economic welfare, and her . national defense. Few

knowledgeable people would disagree with these statements or

question the facts that the dimensions of the problem are multifa-

ceted #nd permeate the American educational system from the pre-
college level to the community college; the undergraduate class-
.xoom a@nd the graduate universities: .

And even as we point with pride to the fact that America takes

the lion’s share of Nobel Prizes in physics; chemistry, medicine;
and physiology, we miist pause to ponder the fact that this achieve-
ment was built on science education and research done in the past.
Prize-winning scientists received their crucial precollege education

-in the first half of the 20th century. Since then; the investment

made by other nations in science education -and research has been )

. much larger per capita than in the United States. Future prizes
will not be won in such large numbers by American scientists if

things.do not change.

While there is little debate over these 1ssues there IS dlsagree-

dation:
The cost of educatlon ‘must be borne by mauny sectors of the

Ameucan society, and it is diffcult to assign costs and responsibil- -
ities in any precise way. However, it iS appropriate that the Feder-
al Government take a leadership role in estabhshmg initiatives to
raeet this crisis.

Federal leadership in this quest for excellence is now an accepted
tradition. The costs for financing this enormous undertaking are -
beyond the economic means-of most of the States or private sector

alone, and there is a need for achieving national equity based on

v
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manpower needs at stake. States offer support to accomplish the
needs recognized by the St However, there are. some national
needs which it is the responsibility of the Federal Government to

address: A scientifically literate population is best equipped to re-
spond to national objectives in a critical and competitive and
highly technological world. . -~ .
 Accepting the premise that there is a central Federal roie in sci-
ence education brings us to the question of how the Department of

Education, and the National ‘Science Foundation should address
these'problems.

There are two separate, but related; dimensions to the problems
in science educatiori: One, the recoghition and stimulation of the

best teacters and provision for their continued education, and
second, the general upgrading of all science and mathematics facul-

- ty in individual schogls. .lt~would appear that both the Department

of Ediicdtion and NSF have fuiidamental roles to play in solving

hnth these problems.

~ In meeting the former, it would seem the National Science Foun-
dation has a key role to play. Educational institutes in the Nation’s
research universities for teachers selected in a national competi-
tion and paid stipends_to attend would be highly effective. This

could be patterned.to some ‘extent on the secondary schoot insci-

tutes sponsored by the NSF during the 1960's and which was re-

ferred _to. in your teachers’ panel a few minutes ago. Lessons

learned during those institutes should be incorporated intv any
new program: These programs would give the teacher the prestige
of the Foundation, the satisfaction of having been selected .on-the
basis of merit and the regard of attendirng a prestigious institution.
In addition, the use of eminent discipline orierited researchers in

developing the contents of these institutes and in teaching the par-
ticipants would give teachers exposure to some of America’s_best
current i=search as well as providing much needed professional
contacts between the science teachers and these same researchers:

By similar reasoning; it would appear that the Education Depart-
ment should have some responsibility of improviug the quality of
scien:: und mathematics instructions in a given locale because that
require: that all teachers of those subjects receive attention. The:
type ol -.-ograms operated at the State and local school.district
leval; as part of a systematic multiyear plan, with the the U.S. De-
partirern.t of Educition serving as thie major funding agency; wouald
best meet this need. P, .l
~ There are other areas that should be addressed. A single shot in
the arm wen't do much to stop the ravages of neglect in our educa-

tional system:. The process must be ongoing with year after yea:

_conceri: about continuing education of our teachers as a high prior-

ity: In meeting this particular need; I feel that careful study and
examination of the suggestions made by Dr. James Rutherford,

chief education officer of;the American Association for the Ad-
vancement of Scier.ce, should b explored. - - - o
1 will skip his testimony because you already have it. .
1 submit to you that there is no dearth of ideals to solve our
problems. The colleges and_univecrsities have individuals witli the

abilities to give science.educaiion tiie impetus required to 1eet the
needs of our society. All that is needed to unleash this latent talent
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the sciences, and mathematics. These co,nstltute a fabrlc of human-

knowledge which becomes distorted if the emphasis is too narrow
and is placed on one discipline. Our undergraduate majors in biol-
ogy need to take strong programs in chemistry, physics, mathemat-
/ics, and other cognate area if they are to cope with today’s prob-

7/ lems.

Second lt is 1mportant to 1nclude research sc1entlsts m any long—

hteracy, because science is an ongoing program’ and needs to be

kept current.
Third, it is important thzt renewed emphasis on science educa-
tlon make use of the ex1st1ng infrastructure of.the academic sci-

ences to insure economies and effective use of ne%imoneys cosmmit-

ted to these objectives.
I do appreciate this opportunu,y to present my views to this com-

mittee. I can assure you of the continuing support of the American
Iistitiite of Biological Sciéiice to resolve the problems of scientific

literacy and education: We will support vigorous action in 'this
field.
Zlhank you

@y
(SFF
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-  TESTIMONY OF
.
DR. FRANKLIN FLINT P
The Role of the National Science Foundation
;. In Meeting the United States Crisis
In Science and Mathematics Education
. ; ) e -
o pot e
Mr. Chairman: ) {3;' -

sortium BE mcte Ehan 55 professionai scieﬂgiiié éééiééié; with an
aggragate memﬁersﬁip (;f ;c;;\é 604000 bxol;qxsts. -

a5 life scientists involved in education and/or in research, we
add our voices to those expressing concern about the declining sfatus
of séiZnéE and mathematics education in the Uﬁiééd States. ﬁany scaté-
ments have been delivéred on tHIS §u$jcci and there seems to be little

disagrne- ~nf as to the existence and severity of this crisis.
- e

Numerous witnesses have been called ppfg:;’;oﬁéiéééiﬁﬂ;i panels
: ;
to point out how this educational crisis threatens America’s productivity,

economic welfare, and national defense. Fey knowledgcable people would
disagies with these statements or Guestion €he FACES that the, dimensions
of tﬁé-bkﬁﬁiéh are ﬁGIEi-facéééé Eﬁé permeate the ;merican éédé;;iaﬁ%}
system Irém €he prééoiieq; ieyei ﬁo ;ﬁé céhﬁd;i;; ;Siiéaé, the dhdgi;
graduate slassroom and the graduate universities. &

And.aven a5 wa point with pride to the fact that America takes the

lion‘s share.of Nobel prizes in physics, chemistry, medicine and physi-

ology, we must pause to pcnder the fact that €his achievément was built
e e oA i o ___ . - . \' 5 i
on science education and research done in the past. Prize-winning

[ S

ssxentxs€§ féée;ved their crucial precollegde education i; the first

nations in science education and research has been much largér per
capita than in the United States. Future prizes Wil not be won in such.
- -

~
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large numbers by American scientists if things do not change.
while there is little debate over these issues, there is dis-

agreement concerning the kind of education initiatives the United States

. B - . Lo
should undertake, ahd who should haveé jurisdiction over tHese initia-

* tives-~-The Department of Education or the Mational Sci«nice Foundation.
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The cost of education must be borne by many sectors of the American

socfety, and it is difficult to

precise way. However, it is appropriate that the federal government take

a leadership role in estaolishing initiatives to meet this crisis.

Federal Icadership in this quest for excellence is now an accepted

ertaking are beyond

tradition. The costs for finan¢ing this enpormous
P

the economic means c¢f most of the states or private sector alone, and

principles of our society. We also have federal manpower necds at stake.
States offer support to accomplish the needs recognized by the states;

however, these are some national needs which it is the responsibility

og Eﬁé ééééfél qovéinmenﬁ.to aééress. Ak séieﬁfigiééiiy iiﬁéiéfé pop-
uiafion is Sesf equippeﬂ fo zespénd fo naiionai qﬁjecfives in a c;if—
ical and competitive world.

'Aéééﬁéiﬁé the premise that there is a central federal role in

problems.

There are two separate, but related, dimensions to the proﬁlems

in science education: (1) the recognition and stimulation of the best

teachers and provisions for their continued education, (2) the general

upgrading of all science and mathematics faculty in individual schools.
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It would appear that both the EéﬁiiEhéht of Education and NSF have funda-

ﬁéﬁéai Sroles to play in selv

. N - i e 777 LT T T L R eSonal SClene
1a meeting the former, xt would seem the Natxonal Science. Foundatxon

has a key role €0 play. Educational institutes in the nition's research

dniversities for teachers selected in a natichal -campetitinn and paid
gtipends to attend would be highly effective. This could be patterned to

sofie extent on the secondary school Instifutes sponsored by the NSF dur-

ing the 60°s. Lessons learned diFifg those institutes should be ircorporated
into any new program. These programs would give the teacher €hn prestige
of the Foundation, the satisfaction of having been seléctéd on the basis

of mevit and thé regard of attending a prestigious institution. In addi-
tion, the use of eminent discipliné orientéd researchers in developing

~ - ‘ERg contents of these institutes and in teachxng the partxcxpancs would

give teachers exposure to some of hmerxca ] pest current research as well

as providing much needed @Eafé sional contacts botween the sciarce
teschers and the researchers.

’ By similar reasoning, it would appear that the Eaucafioﬁ_bégg;gaéﬁi
§§661& Hzvé the responsibility of improving the qua’ ity of ;;i;aea and
Fathenatics instruction in a given locaie fecause that requires that all

" tgachers of those Bubjects receive attention. The nype of ptograms op-

erated at the state and 1o6¢al B¢hool district level as part of 3 system-
atic multi-year plan; WiEh the Departméﬂt serving as the major funding
- )

Theis afe other areas that sﬁbﬁia be addressed. A single shot im

the arm won't do much’co stop the ravades of néglect in our educational

system. The ptocess must be ongoing thh year after year concern abou*

contxnuinq education of our teachers as a hi&ﬂ éiiéfii?. in meeting this
5;&Eiéﬁi££ need, 1 feel ZHat careful study and examinatxéﬁ;ﬁf the
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5Uggestion fade by Dr. F. James Rutherford, chief education officer of

.the american Association.foi the Adva;u;;;u;;;j; af S;ie;xée, should be ex-

L ®
plored.

In earlier testimony, Dr. Rutherford has suggested that electronic
capabilities should be developed to satisfy this continuing saucation
heed, and that grants should be made available €o universities, science
museums Eﬁav§éiéﬁEEfrié §6<’:ié€_§é§ £06 ae;reiop aucii_o_ and video Eapéé ar
computer 'p’zog’ramé Eoz conf'.' auing educa;:ic;n pz[)t;zu;;.

In addition, Dr. Rutherford has suggested that a satellite education-
to gpachers and students. That idea has definite merit and should Be

explored more fully by the National Science Foundation, WASA, the Depar€-

ment »f Education and other federal agencies with the technological cap-
ucation crisis, but to develop ways to eliminate the problem.

I submit to you that there is no dearth of ideals to solve our Prob-

" lems. The colleges and universities have individuals with the abilities

to give science education the impetus required to meet the needs of our

society. All that ie needed to unlease this latent talent is the commit-

I wish to suggest three éautionazy areas:

(1) It is inportant to racognize that emphasis should be given to all

s and mathematics. These constitute a’

fields of engineering, the sc
fabric of human knowledge which becomes distorted if the emphasis is €60
narrow. Our undergraduate majors In biology should take strong programs in

» H
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(2) 1t is important to include research scientists in any long range

GEfoPt to improve precollege science education

i;i It is important rhat renewed éhéﬁééié on science &ducation make use
he &ciences to insure economies and
to these objectives.

””””” to present my views to this committee.

ire you of fhe continuing

I can as
B1516§ical Sélences to resolve the problems of scientifc literacy and

edgcation. We wili support your vigorous action in this field.

Thank yéu,
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| QUESTIONS FROM SENATOR ORRIN G. HATCH
————— o - and
___ _RESPONSES. FROM_FRANKLIN F. FLINT

REPRESENTING THE AMERICAN INSTITUTE OF BIOLOGICAL SCIENCES

Question NE). 1 - . B

We have heard every witness at these and Senator Stafford's
hearings say that there is a_''crisis' in _American_math._and
science education.. ts_rarely make such statements_ __

unless there is data to document their findings; particularly

such alarming ones. A large consortium of educational orga-__
nizations, however, has come to us and reported that while the
probleti-does,- in fact, exist, its nature and magnitude will

not bé fully known -until-thorough assessments have been per-
formed by state.and local education agencles. Do you believe
rhere is sufficient,.reliable information currently available

Yes; I believe there is sufficierit reliable ffiformaciod
currently available which would negate the need for a lengthy

assessment process concerning the '"crisis" in American math

and science education. This ‘answer comes from thirty-two years
examination of SAT scores, from conversations with colleagues,

they could be. Some of the blame for this is the result of the

amalgamation of school districts as an important democratic and
rrate on excellence in the educational process. T believe
there. are many influential individuals within minority groups

i
y oy
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education can now be attacked successfully.

QuestionNo-2
Could the Amierican Chemical Socilety study be broadened to

include the status of education in other science disciplines?

Yes, this study could be broadened to include the status of .
education inm all science disciplines. in fact, this has
already been done- in most cases. The biological sciences have
been fragmented with respect to thelr approach to national
issues and disciplinary affiliaticn. However, the larger
professional societies within che broad discipline of biology
have been actively involved in the problems of education for
mary years. Most -have a section and/or committee dealing with
the issies of education. This is due to the fact that 60%

"of all biologists are involved in teaching, either pre-ecllege,

college; or in graduate schools.

Question No. 3 . -

Several: of you have. pointed_out that_the Federal Goverumen: _
should be a better . ''information_broker.'' _Would this dissemi-
nation of_ information include the dissemination of pre-college
curricula? :

Yes; the Federal Government could be a'better information
broker. 1 feel that Some involvement of federal agencies in
ciirricild would be done by a contract or grant instrument to

leading professiorals in the fiéiag'éﬁ curricular developtiert
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- inscience_several years ago.  What can we do,
"to_increasg_the participation of women -and minorltles i

109
I do not thlnk it would be good for so-called edU'atlnn
experts who are career Civil Servica employees to handle

pre-college curricular development or dissebination.

Question No; -4

The . Congress enacted_a_program to_assist women 2

science within the context of this science and math education
bill that would roinForce or augment the efforts NSF is already
making?

I believe women and minorltles are ready to ﬁérf iei péfé fﬁiiy

in sclence and math education: Maﬁy ifidividuals have shown
a Strong inelinatiot Coward science as a career and have -

definiEé talent. These persons should be encou'aged to Utllizg

these talents; " as should every other c1tizen on an equal and

challenglng ba51s.

Question No. 5
iou'have drawn _a fairiy clear line between the NSF and the_

Department of. Education responsibilities, essentially between
levels and not Ffunctions: Why do {ou think NSF_should not be

invoIved at the elementary school level for teacher training
and re-training or improving course content?

I feel the NSF has an lmportant job and dhé which it is

§HopS; iﬁ§ficﬁfé§; etc: I believe basic teacher training at

the eIéﬁénrary level is best done by people in departmonts of

_ education. These departments have a long history of successful

work with such individuals. ‘Planning an elemencary schosl

curriculum which coincides with the child's “readiness to
learn" ability is a s'p"e'ci?a'i field of krowledge: Disciplinary
Sclefitists can COOPErate iﬁ such programs by insisting that
sclenice and maﬁhemat:ics be introduced into the curriculum

at an early stage and that it be logically arranged so that
each grade becomes a stepping stone to.thz next.

l
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Seiiator Hatcu: Thank you; Dr. Flint._
Dr. Boehm, you're our last witness todzay.

STATEMENT OF DR. ROBERT F. BOEHM. CHAIRMAN, DEPART-
MENT OF MECHANICAL_AND INDUSTRIAL ENGINEERING, UNI- °
VERSITY OF UTAH, SALT LAKE CITY. YTAH
_ Dr. Boenm: Dr: Leroy Fletcher is senior vice president of the
Council on Education for the ASME and he was unable to appear
. today and asked me to fill in for him. "~

My statement has been submiitted: Let me just summarize a

couple of the key aspects of what I want to emphésize. It is a little
different flavor than the basic science teaching: There .is a very
critical need in technical education. I think when we look at some

of the other countries, like Japan, where products and productivity

~ are outstripping us; we find that a percentage of their population

that resides in the engineering expertise is much greater than '
ours. o o . :

line some of the problems.that we've got. Enrollments

are not a_problem. We have more students than we_know what to
do with. Our enrollrient has increased 25 percent per year, even
with the establishment of some serious enrollment curtailment. We
have many motivated students. The problem is our faculty has
grown 1 of a faculty of 20 with no substantial increase for an al-
ready poor equipment situation. -

ment? The increase of student vis-a-vis the increase of faculty

Senator Hartch. Have you seen the chart in Dr. Parry’s state-

Dr. Boeam. Pardon? S

Senator Hatch: Have you seen the chart that Dr. Parry brought
out in his statement? The increase in students goes up like this and
the increase in faculty. members goes about like that. Is that simi-
Jar in your field as well? '

“Dr. Bogum: Yes; very muchso. _ -

Senator HATcH. That's the point you are making here. o

Dr:-BoeuwM. Right; and the equipment—computers, et cetera—are
very critical areas that we're facing right now with regard to pro-
ductivity: We need a lot of new and, generally, expensive equip-

ment. It’s very difficult to fund this from State or Federal sources.
Senator Hatch. Do you all agree on that? You need quite a bit of

equipment. I get that every time I come out to cue of our universi- -

. ties in Utah. They say they just don’t have access to the best scien-
tific equipment for teaching purposes:. .. . o

. _Dr. BoeuM. The interesting thing is that we can’t even accept.
gifts, by and large, because many of these gifts require some kind

of service contract which could amouiit to 12 percent per:year of
the purchase price. That is more than our present total equipment
budget is for many of these machines. Recruiting is-a very big .
problem:. When we have a job opening; six times as many foreign
goﬁi students as American students will apply. This leads to lan-
guage problems in the classrooms; but even more importartly, they

are not raised in the technology that we take for granted in our

country: This compromises many of their abilities in the classroom.

The other problem is the salaries on the outside: I have a young
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assistant professor who has just been enticed by a nonuniversity
entity for twice the salary that he is making at the university. In
addition; the research support is very meager: We need this to keep
current’in our profession—in our professional development to keep
up with what’s happening in the technology. This same young as-
sistant professor could go outside with'a $3 million a year research
funding to begin with. With ours, he has to go to NSF with maybe
a 40-to-1 chance that he may get some money from them. .
~_What we support are the following items from the NSF: Expand
engineering and physical science fellowships; traineeships; research
incentives awards, and faculty awards for summer pay; upgrade

the -undergraduate instructional equipment and its utilization;
some kind of tax incentives for-leveraging State and private sector
resources through matching grants. : - e :

In analogy to the saying, “where the tire meets the road,” engi-
n ering is what accomplishes what science and mathematics puts
into motion by forming ° into industrial products. Critical needs
exist here. =

[The prepared statement of Dr: Boehm fcllows:]

'H‘
Joeud, |
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Introduction

1 am Dr. Robert F. Boehm,'Rrof’ssor and éhaigmam ﬁepartment of
Mechanical and Industrial Engineering at the Un-vers1ty of Utah in Salt
f.ake City. Dr. Leroy S. Fletcher, Senior Vice President and Chairman of

the Council_on Education_of the Amer1can Society of Mechanical Engineers_

(ASME) regrets be_is unable to appear today and has asked me to appear on
behalf of the Counci]

___ ASME was forfed 103 years ago. ind has a current membership of some
110,000. It is a volunteer society with an enormous array of-activities
and resources. Mechanical-engineering incompasses an extremiely broad-

range of activities. One way to describe mechanical engipeering is, 1f
it moves or holds pressure, from Barnie Clark's substitute mechanical

_heart to the space shuttle, mechanical engineering was involved.

A consensus_exists_in the Congress and in the_Nation_ to improve our_
economic viability both now and. in the future by addressing shortcomings
in our educational system. _Erngineering 15 at the receiving end of that
system and is the critical 1ink between.concept and reality, between:

’;'1deas and the market place. The education of efdineers. to provide this
critical 1ink is currently experiencing a crisis of quality. The -

combined pressures of insufficient faculty, increased enrollment and
inadequate_instructional equivment are choking off the production of
quality graduates.

. We are also keenly aware that shortcomings_ in pre-college math and
science education reduce our potential for grality graduates even more.

We therefore implore the-Congress to redch a .consensus as soon as
poss1b1e and - enact legislation to begin to address: )

o the shortage of instructional equipment and funds for its use,

o the critical shortage of high quallty enginecring faculty; and

o the need to increase the quality-and quantity of pre-college math
’ and science education.

We believe that this national pvob]em can best be solved through T
federal initiatives and encouragement in conjunction with the efforts of
the states, the pr1vate sector and the academic community. )

: Ve
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The _shortage of instructional equipment and fun:

_ — - T

. The.problem has been well _documented in prior_testimony and has been
the subject of.a variety of proposed solutions. _We o not believe any
single legislative initiative or private sector effort will solve this
problem. We are therefore strongly supportive of the _concept_of federal
aid with matching assistance from private industry, -educational - __ .
institutions and State governments. The matching requirement helps _
jnsure_that all_the logical participants have a say in what and how much
is done._ We agree with Senator Tsongas (and others)..."that it is .
important to mesh_the priorities of the private sector with the ecoromic

development and educational policies of the states".

1 iifiderstand . that 1imited personal tax credits or increased deduction
allawances for instructional equipment is not within the jurisdiction of
this Committee. However,_I would.like to make.a. suggestion with_the hope
that Senator Grassley or Scrator Matsunaga will _bring it_to the attertion
of their colleagues on the Finance Comsmittee. As an.engineer; I am ___.
intrigued with the possibility of. contributing directly_to my own_school
and then being partially repaid through a tax credit. It.seems.to make
more sense and be much more efficient than sending money tc Washington in
hope that someone far_from the problem will know exactly what is needed
at my school. The incentive could vary from 150% credit for lower . -
ificoties down to the currently available charitable deduction for higher
incomes. Many dedicated teachers spepd their own money to supplement
meager or non-exsistant equipmentbudgets.  An increased personal .
deduction allowance; even if-capped, could make that personal _sacrifice
much_less necessary while $till improving the guality of classroom -~
equipment. " - ’ .

Critical Shortage of Quality Engineering Faculty -

I ai in the process of hiring three new assistant professors at the
University of Utah. All_three have PhDs. Due_to some extraordinary _
efforts, 1 am able to offer $27,000 which is more than some of our other
full. professors are making after years of service. ..One of_the_candidates
wants to work for us but has arnother-offer from industry that is almost__
twice what we_have offered. His decision would riot be difficult for most

of us I am sure. The 1982 average industry starting salary offer to
engineering graduates was with a BS in ME was just over $25,200. -There
are undoubtably a number of causes for the shortage of gualivy. - -
engineering faculty but compensation.is certainly a substantial factor

that must be addressed by any successful program.
" The distinction fust be made between quality engineering faculty and
simply filling spaces =ith-an available persor. Certainly in these times

most_available jobs are -filled and that applies to engineering_faculty :

positions as well. The problem is that some of those filling.the
positions are not qualified or if qualified are barely acceptable:

R
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In addition a significant number of today's engineering students are

. beirg taught by foreign nationals whose command of english is so poor

that instruction suffers. Even more importantly, a number of foreign
nationals _come from very different caltural and. economic.systems... They
are not well prepared to teach engineering-in the. conitext of the U.S.-
value system and cultural environment and do not have the advantage of
having grown up with technology. This is not a protest against the
technical ability of foreign nationals; indeed, many earned their degrees
in the institutions where_they are now, teaching. It is simply another
result of the flow of talented potential engineering_instructors into
private industry. Foreign nationals who cannot be hired by many . __

companies_find teaching a viable alternative and a good way to remain iﬁ

the United States.

-~ In the NSF budget for 1984, one of the most interesting proposals.to
help encéurage and retain_young, talented faculty-members {s the -
Presidential Young Investigator Awards program. The ASME has advised
Dr.-Keyworth and Dr. Knapp of our interest in this program and our
willingness to prom.te the industry-college marriages necessary for __
fully-funded and 'successful grants. (A copy of our letter to_Dr. Knapp
is attached.} In a January 31 press release; Dr. Keyworth stated that
"these five year grants will provide new faculty members with up to -, .
$100;000 annually for research with half the funds coming from industry:"-
' Vo

It is érificéiiyfimboriani to the success of fﬁe ?oung iﬁveétigatcr‘

‘Awards program that those states, with large. and accessible industrial

sources of matching: funds, do not run away with the program.. 1f the.

purpose is primarily to provide incentives to young professors to remain

in all fifty states.

- in teaching, we must keep in mind that deserving recipients are ocated

__:_If industry is_to_continue to_receive the high level of engineering
talent_necessary for economic viability, the source of.that talent. must
be protected and nurtured. The federal governiment miust encourage the
private sector to.do what is in the company's and the country's best
lorg term interest. Once the pattern of mutual sipport i1s established
between oir schools and private industry, federal support should be
gradually shifted to other high priority efforts {as_long.as it can be

done without reducing the potential of cooperative programs then in

existence).

Iacrease_the quality and quantity of pre-college math and science

education.

. One of the problems. faced by our engineering faculty is. the need to
teach remedial courses to incoming engineering students. When shortage

- of faculty or competition for limited enrollment quotas make it

dial instruction, students who-

impossible or unnecessary to offer re }
ed down. It comes as_a shock to

aspiring students that their prior education did not prepare them for
what they want to do in college.

[
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NG ome effort wili solve the nrobiau nor should we be 1ulled by the

Guick, temporary fix. In the current economic situation federal funds
are too limited to do more than begin ta solve this problem, Tt is very .
important that the Congress not try-to do a iittle bit for e eryone. The
funds _should be targeted to the most critical problems_first. At our end
of the education pipeline,.modern equipient-is ocr most_pressing need,
faculty quality_is_number two. The pre-college preparation of students-
eritering engineering is a close third in our priorities.

" A _CONSEWSUS VIEW

4

 The S8Bth Congress has an important opportunity for positive action.
Recently the House, overwhelmingly and by a bipartisan vote, approved
H.R. 1310, Emergency Mathematics and Science Education Assistance Act.

We applaud this move as a positive first Step in addressing the current

educational qrisis. . .
We §upp6ri,EﬁéjéaﬁééﬁSQS,Eéitﬁéﬂzﬁigﬁﬂsfbaa group of ‘organizations__

E teﬁﬁéseﬁtihg,diverse,elementgryaﬁgecgndqr,,”h!gﬁér education. and private
~sector constituencies. _We beljeve the appropriate role of the federal

governtient in fieeting the pressing _problems_in math, science and

engineering education should include the following:

At the National Science Foundation we urge the establishment of
programs to: . - o

*  Expand fellowships;-traineeships, rEsedrch frcentive awards and
faculty awards for summer study;

% ipgrade undergraduate instructional equipment and its utilization;

*  ypgrade and {iprove instrectional programs_and materials, i

engineering, mathematics, science and technology at all levels; ah&

* Jeverage state and private sector resources to achieve these purposes.

At_the Depactment of Education we endorse programs to:

%  retrain teachers in effective instructional skills and substantive
knowledge; '

* ;gﬁéagt,;gﬁﬁéfwiﬁggitufes and workshops_ for teacher training -
initiatives aimed at improving mathematics, science and technology
education;

*  strengthen and improve the contributions of edacation research and
developiient; and :

% provide student assistance to attract qualified persons te be
mathematics and science teachers: i

tof |
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We urge- the. Senate to adopt 1egis]ation that wi!] contain these
elements. In this way positive. .first steps will be taken to reverse the
serious decline that {s currently threatening our economic and national
security. _We recognize the necessity of {mmediate_action to_deal_with

the most zritical prcblems and acknowledge that wrore long range ang.

comprehensive_solutions will be necessary.. We believe that the programs
proposéd are consistent with the reality of current budgetary couditions;
ang will provide an {important step toward long-term solution of the
pressing problems currently facing math, science and engineering
education. .

In closing 1 would like to endorse a_statement by Dr. Ed pavid of
Exxon Research, “The most encouraging sign I _see is that_pecple have __
begun to_ relate “the kind of education we have tv the ecenomic healtn of
this countvy

N

. This statéﬁent was prepared by”the
It represents the considered judgment of the Council,
experts in the *Field, rather than an official position of
The American Society of Mechanical Engineers.
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Senator Hatch. Thank you very much. - T
~ I'm going to submit questions to each of you, in the interest of
time heretoday. . oW ]
1 Jr?ealzl}f‘appreciate the testimony that we've had and the excel-
lent.stafements all four of you presented to this committes.
~ It’s almost an unsolvable problem in some ways because we only
have so much money to work with. The administration’s bill is, we .
think, probably inadequate as far as monetary figures are con- :
cerned: We have a wide disparity of beliefs as to what we should
emphasize and what we should not emphasize, ‘but I think your .
statements will play a heavy role in helping us to resolve some of -
the difficulties that we have. e T
1 want to thank each of you for coming. We appreciate your
giving your time.. & R . .

At this point, I order printed all statements >f those who could
riot attend and other pertinent material submitted for the record:

I'The material referred to follows:]
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Telephoné 202 2323335
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. .
k- i Testimony of Association of Amer1can Publishers

Committee n_).abor and Hupan_ Resources
nited States Senate . e

L3

)
April, 1983

The As;pclaflon of Amer1can Publishers (AAP) is the genecgal assoc1at10ﬂ of

book DUb]lShéTS in the Un]ted States It comprjses Professional and Scholarly

;Publ1sh1ng, College, Intérnatiﬁhél Dlrect Pkrketlng/Book Club; School and

General Trade divisions. Our some 300 member publishlng hous es produce the vast
maJorlty of general trade;. educational; reférehEé, professronal and religious
books publlsﬁed in this country and found in the nation's libraries'as well as
con51derable related audio-visual materials.

The tradition of including prohibiiions against undue Federai infloence

cation programs is firmly engrained in statute. ; .

In 1958, - Congress included in the National Defense Education Act (NDEA).

enacted that year, a prov1 sicn Stipulating that “"nothing contained in this Act

shall be construed to authorize any aepartment, agency, officer or employee of

curricu}um, rrogram of instructioni administratioh,'ﬁr péréﬁhﬁel 6f any eauca-

tlonal 1nst1tutlon or school system."

«

And. ln 1970 Conoress carried this language over into the-General Education

Prov1510ns Act (GEPA), the law governlng all HEW educatlon programs. It was
again spellea out in fuller detail in 1979 in the Department of Education

Organization Act, Sec. *03(b) of which states:

__No_provisiou_of a_ program admlnlsfered by the Secretary or by any
other offiger, of the_ Department_shall be conStried to authorize:the >
Secretary or_any such officer to_exercise. any direction, sugervision,
or control over the curriculum; program_of- instructisn, admlﬁ\stration,
or personnel ional institution;#&chool, or school system,
over any accr cy or association; or_over_the selection or
content. of library resd rces,,textbooks, or other ipstructional .

* materials by any educational institution or schodl system, except to

.~ the extent authorlzed by law.

Most recently. in 1933 the 97th Congress included the follow1ng section
n-the Job Trarning Parfnershlp Act (JTPA)

. ©
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Prohibition Against Federal Control of Education
__Sec. 145. No provision of this Act shall be constried.to authdrize
any_departrent, agency, officer,-or €mnployee of the Onited States to
exercise any direction, supervision, or control ovér the corriculum;
program of instruction, administration, or personnel of_any_educa-_
tional institution, school, or school.system, or _over_the selection
of library resources, textbooks, Or othér printed_or_published instruc-
tional materials by any educational iastitution or school system.

We urge that a similar provision be included in the enabiing legisiation

for the Nitional Science Foundation; the National Science Foundaticn Act of

iégﬁ; as aiended. Such a provision would be consistent ;itﬁ weli-established
Congressional policy. It would provide insurance against any possibie suspicion
that currently expanding NSF science and engineering programs might undily en-
croach upon state; local and university prerogatives and woild be an effective
instrument in heliping NSF minimize sich embarassiients of the type suffered
during the 1570's as a result of the MACOS project: 4

.



O

ERIC

Aruitoxt provided by Eic:

sume”to deal with a}l aspééts of the probIems our country faces

121

TESTIMONY QF SE TOR DANIEL K. INOUYE before Senate Committee
on Labor and Human Resources
Mr. Chairman: .

for the improvement of cotlege pro rams in math science and

eng erIng:

This bill is quite different from most of those which the
committes 1s presently conéideriné My bill is small in both

scope and in funding requxrements because it is’desIgnea to

address a narrow though important, issue. It does not pre-

I am proposing that the Congress authorize SlZ million Eo esEainsh
a program which would enlarge science education opportunities

for students who do not have access f£o good progréms in maEH'
science, and engineering. This will be achieved in two ways.
?irsc; the program wouIa enaBIe emineént rescarchers and teachers
to sbend a semester or a year helping in various ways institutions
country or institutions servtng a large number of minority or
economically disadvantaged students.

Second it would éﬁéﬂééizé grancs to faculfyuhemoers from
these satie institutions to spend a year at a major university
upgrading their teachxng and research skills, and then return

to their owm 1nst1tutions to upgrade the educational programs
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there. At the present time, N6 program like this, in math,
Science OF ehnginéering; is supported by any of che federal
agenc1es or by any prlvace ihstitGEiéﬁ' The National Institutes

of liealth has beex running a similar program in thé biomedical

sciences. It is now time to improve afnd expand this concent

co‘the cechnolbgiéal scienc:s; which are so important for our

—
nation's securlty and economic well- belng

as in fieids of machemaci

tial to Ehé dévelopmenc and

science, ahd cechnology;js e

maintenance of our economic Strén figeh; m111cary security, com-

‘mitment Eo Ehe democratic ideal of an 1nformed and parC1c1paC1ng

citizenry, and international scientific leadershlp

As the toCaI ticmber of 18-year-~ldsin the popul tio fn con-

Eifites to decrease into the 1990s, the percencage of high school

ge level c

éiéaﬁétéé éﬁtétiﬁg‘ﬁfé-pfofessional col ses ifi

science and englneering must increase to meet future nceds. We

musc develop and utilize ghe taiencs of all Americans, inclading

women and mlnorltles and those from the poorer areas of our
councry e San no longer depend on a fraction of our ﬁbﬁﬁtaﬁiéﬁ
t6 feet 100 pErcen; of scientific and technological personnel
requiremencs. We cannot 4ffoed £o waste the talencs of any Gf
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I would like to remind you that we have faced a similar problem

Before. Aighéﬁgﬂ our solutions proved successfui; in part Chey

were also partially responsible for the situation we face today:

N . S o I
In 1958, soon after the Soviet Union launclied the sp ce

" age with its Sputnik space craft, the Congress passed the

National Defetse Education Act. The Act was designed o improve

science education at ail levels from kindergarden through
graduate school, to increase the numbers of teachers, and in
general to.improve the ‘technological skills of our future work
Ebfbé so that we could b&hﬁété succgessfully &itﬁ the Russians.
The Uﬁiiéé SEéEeé did; indeed; land ﬁhe firsﬁ person on Eﬁe
moon in 1569, and yet, through the 1970s, many of our scientists
and engineers could not find employment in the declining
ééf&éﬁééétiﬁdﬁétfiéé and in our schools and universities. As

esult, enrollments declined and many scientists and technicians

il

r
left their professional fields. .Today, we have serious faculty
$hortages in OUr engineerifig schools and in seience and
mathematlcs at the primary, secondary; and college levels.

Demdnd from the private sector has lured away many teachers,

-and our depleted pool cannot replace teachers in sufficient

number. Concommitantly, graduitcss of many of our schools lack
Eﬁé.ékiiié necésééry to find empi&ymént in our increasingiy
tethnological society. 7

Eﬁé Eiii EEEE i E?Vé ﬁfﬁ?éééé for your Eéﬁ§iééiﬁﬁiéﬁ i§

poth unique and modesc in cost. It will cost $12 million a

yeaf and wiii difecﬁiy Benefit Between;ibb and 266 institutions

nation.
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A J;réﬁél ,oi the .
NOW Legal.Defense
and Education Fund

. Testimony of
fiolly Knox; Director. project on Equal Education Rights
cubmitted for the Record

of
_ Hearings on
The pdacation For Economic Security Ret
' in
The Senate Committee on Labor and Hufan Resources
Kprli 18, 1983
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The Project on Equal Education Righﬁs of Ehe NOW Legal

Defense and Education Fund has been workiﬁg since 1974 to
promote equal opportunities for women and girIs in the )

public schools. With the dawn of the "Computer era”, PEER

focus is on increasing access for women and minoriﬁy males

in mathematics, science, and technical education as our top
priority.

We. share Ehe grave concern that educators, buysiness 1eaders

and poIicymakers have for the quality of mathematics and

science education: A1I children need to-be adequately pre- .
pared for a future in which mathematics, science and technical

knowledge will. be esgential tools for success in the workplace. .
Too often, bowever, poIicymakers overlook those gfaaps -

you for Eaking Ieaderthp on this issue. We would like to

share with you our Views on the legislation: and offer a

few suggestions about. how it coiild be improved.

Never before in history has Ehere been such a great need for
persons ‘skilled .in mathemaﬁics and Science. Yet our educational
system is singularly i11-equipped o Serve- this need at the

oresent time. For example; there has been a drop in mathematics -

and science course—taking over the 1ast two. decades Between

L1960 ard 1977, the proportion of public high school students
mrolled in science courses declined from €0 to 48 percent.

‘here. has Eeen a parallel drop in achievement -- nath SAT

:cores for cOIIege—Bound students have declined steadily over

2912 0—83—3 <
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the Iast 18 years through 1980 ana onIy tecently has this

" €rend begun to revers~ itself. The National Science Board

_Comm1551on on Pre- ~College Eaucaﬁlcn in Mathematlcs, Science

and Technology reports that in 1981 50 percent of teachers

newly einployed nat1onw1ae to teach seéondaty science and
mathematics were actually ancertified to teach those sutjects.

Experts ptedlcE ctiEicaI shortages in the flelds ot englneetlng

computet science, mathematics and the physical sciences.

Ac,otding Eo the Bureau of Labor Statistics, Ehe 8 will be a

-shertage of over half a mill1on computer opetators, systems

analysts and technicians by 19¢30. . The’ National Engineeting

Mafipower Project of the Electronic Inausﬁties Association

ptealcts-that the demand for electtlcaI ind computer engineers

will exceed supply by almost 40,000 by l985.

Yet the absolute number of high school graduates in 1985 will

be 15 petcent lower than in 1975, accotd1ng to the Southern
Regional Education Board. The National Center for Eaucafion

Statistics estimates £hat between 1980 and 1990 the overall

minority school age populat1on will increase 4. 9 petcent, while

the white will decline 9 percent. By-1990 the youth cohort :

. will be 30 petcéht minority natlonally.

Given Ehat the majotlty of WOtkets:—- “53 petcent ~- are women

and m1nor1ty males, it is clear that any substantial increase

in h1gh technology workers will emerge from the very groups

Ehat “have historically been undetreptesented 1n science f1elds.

- The National Sc1ence Boafd commission in their reporE Toda!'s

Problems,; Tomorrow's Crlses, stated that “to meeE £He ccuntry's

needs for excellence, creat1v;ty, and 1nnovation in its

scientific work, we must develop and util1ze the Eﬁlents of
]
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I1 Kﬁériéans, particularly women and minorities, ncw )
ca e'EIy unaerrepresented in the science and engxnnerxng

I
pr rofe essions."

pDr. Cora Merreté, the chair of the Natxonal Science Foundation's

COmmxttee on Equal 0pportunlfy,_céﬁéhéa the problen 1h ébéh?

Science Board -o.ﬁlssxon "(w)1ﬁhouf access, w1thout

equality of opportunities; the very health of the SClentlflc
enterprxse of th;s nation is threatened and the heaIth of the

Jobs 11ke machirie mechani E; computer systems analyst, computer

operator and computer PT grammériare among the Department of
Labor's list of the 30 most rapidly increasing occupations for
the 1980s. - N

In these and other critical fields, women ang m1nor1t1es have
been "historically and conglstently underrepresented-

° BIackE hoTa only 2 4 percent of all engineering

jobs. . .
e In 1981; Black females wasTe about 2 percent of

all computer specxalxsts.

® WOmen are only 4 percent of emponed englneers.

AL

Al
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Blacks account for only 5 I percent of those

employed in mathemat*cs and computer science
fields. -

Judging from the educatlonaI programs that prepare future

profe551onals in these

to stay substantlaIIy underrepresented in scientific and

technlcal careers.

over the last decade,

rolling 1n education for these fields in dramafiéélly sﬁaller

numbers Ehan white men:

change.

In 1878, Blacks received 5ix .
bachelor's degrees in com

Hispanics, 1.8 percent and American Indians
1.3 percent. .

Only 20 percent 6f the students enrolled in

technical vocational programs are women .

A 1977 study of entering freshman at the

University of Maryland showed that 63 percenti
of white men in the class had 3.5 years of
precalcqus hlgh school math compared to onIy

31 percent of white women, 27 percent Of
Black men and 19 percent of Black women ., .

In 1981; women received ’ n1ne pe rcent of the
bachelors degrees in engineering.- >

" A-1981 survey of 113 school districts in

Michigan found that Boys butnumbered girls

.two to one in compuEer math courses.

Ie occupatlons are. undergoing‘enérmous

An esflmafed 80 percent of worklng women are noﬁ

-0

while the trend has been slightly upward

females and minorities are sE111 en-

i

flelds, wome1 and m1nor1t1es are IlkéIY
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concentrated in occupations which are rapidly declining

or becoming obsolete as a. result of technological advances.--—-— - -

Jobs such as bank’ telldr, telephone operator -and clerical

worker are undergoing major changes which will result in

dramatically fewer j65§ available in fields in which-women
have traditionally been concentrated. This revolutionary
change in the ﬁﬁfiﬁn'é labor market ﬁiil have a aeoaﬁﬁéting

1mpact on women. Not only w111 women face job displacefient,

but Chey aIso will face Iong—Eerm or even permanenf unempon—

,acqu1re the necessary sk1lls to enter and advance in ﬁhe tech-

nical job market. oL . : -

Special Barriers for Young ﬁBEéE
Perhaps the éféééésifséiiiéf to the achievement and participa-
tion of young women in mathematics.and science;is the Persistent
cultural bias that these fields are properly in the male domain.
The consequences of this percept1on are severe.

In 1972, é&éiBiBéiéE'Lﬁé& Sells éahaﬁétéa a systematic study-
G;iﬁ; a random sample of freshmen admitted to Berkeley that 5
fall. She found that" 57 percent of boys but only 8 percent

of the giris had taken four full years of high schocl fath.
The situation had changed ifi~ 198). 1In that year, cne-half of

. collége~bound girls compared to two-thirds of ‘college-bound

boys had completed four years of high school math. Desp1te

this improvement, the gap in enroIImenEs, espec1a11y in advanced

courses,‘persisﬁs.

FEER'B own sEuay of math enrollments in 113 school districts
in Michigan in the fall of 1981 confzrmed this pattern. ' Boys

outnumbered glrIs tvo to one in computer math ‘courses:

e
S
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- J-was as.low.as 22 percen

school dlstrlct the percenﬁaqc of girls in computers math

. Glrls were 40 percent ol the

students in €ilectlus and 41 perccnt of the sti

trlgonometry; WP aIso found advanced science cCouxses

en'cAlments as low as 19 percenz female. -

repdrﬁed while boys and glrls tena to do equally well in
math &t elementary school lcvels, glf¢s math scores drop
pehind in junior hlgh and fall further behind at the high

school and college level. These flndlngs are consistent

’acroos numerous studies 1né1ud1ng ‘those of the National

AsseSsment of Educatlonal Progress and the SAT.

‘en in Ehe

There haa been a greaE Geal of research undertal
last decade aimed at understanéing what factors irifluence
EEﬁaents choices concerning math and Science sducation.

Much of the research polnts to two key groups as powerful

1nfluences on yodunhg people’ s career choices: parents and.

teachers. . R

-

‘A 1980 sEudy funded ty the Natlonal Instltute of Education

to Iook at what factors influence the achievement and partl-

Clpatlon of women in mathemaflcs “urned up some 1nterest1ng

insights as to why children 5f both sexes choose to take math

courses. The study founa Ehat three most important con51dera-

tions that go into the deC151on to take math are:

'p051t1ve aftltudes toward mathemat ';

'1ved need for mathematics for foture career

‘ol @}

dand eﬁucatlonal plans, and ?

ey
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e influence of s'gnlflcant others, iBEiﬁaiﬁé

parentS. teachess and counselors.

father's educatlapalrexpectatlons. In general, the study -
leads to the conclusion that éirlé receive less ehcbarageﬁeht

& ’

maEh as Ie's uEge fuI for thelr future careers. -

math. In her paperf “Mathematlcs Edﬂcaticn Re:earéh’ Imleca-

tions for the £0°' S,“ Dr. Ellzabeth Fennema p01nts out some ways

tnat teacher behav1or can have the unintendeé effect of

dlscouraglng glrls from taklng math classes. Some teachers --
but not all -~ have higher expeéctations and demand more from
boys than girls. Teachers interact, both positively and
negatively, more Qitﬁ boys than-girls. Teachers ask more
quéstions and more difficult questions of boys than girls.
Other research has shown that thes< differences in teacher be-
hgvior are more extfeme with high ability children.

_€he other hand, teachers can have a tremendous p0§iti;\ré

'nfluence. Many women who have become successful in scientific

1e1ds report that it was the 1nfluence and encohragemeht of

well done, and advice on the value of math and science for

future careers,-all tend to make a big impact on 4irls' chéices;

.
. - -
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Additional éé&:ﬂé%é——%érﬁinoi:ity students

in scientific and tecnniéal careers and are often not
k. of fhese careers as possible for them. -

enc u:aged to th
Mino:ity students are also more likely to attend schools where

.

the quality of fathematics teachers and cou:se offerings
are poor or minlmaIIy satiffactory. Too often, they may

become stuck in remedlal courses; wh .ch may not allow them

time Ior advanced mathematics and scienee courses. For SofMe
o Pt

-+ -lminority populatlons; the English language is also a parrier.

i

“
LY

. _
Programs That Work . : -

Ovet the last 15 years, interventioh programs have béen developed

wlth 7an aim- toward removing some of these barriers to achieve-

‘ment. In 1980, the American Associaﬁlon fo: the ARdvancement

.of Science prepared an inventory of ptograms for women and

glrls in math and science beEween 1966 and 1978. -They found:
315. Intervnntlon ptograms for m1n0flt1°3 include the NaLlonalv

/.‘

Association of Pre—CoIIege Directors; a network of 14 programs

aimed at increa51ng mlnbrlty part1c1pation in math, sc1e1ce and
englueerlng. TQegé programs pursne a Varlety of ;nterventlon

strategies, 1nc10ding career awareness’ progféms, 1nderV1"e

training for teachers and administrators, parental 1nvoIvemen€

and :emediation of students. The Strlking thing about many of
these preograms is that they work ~- and they are often 1nexpen—‘

give to 1mp1ement. Some examples include:

. e EQUALS. tocated at the nawx.-ence Hall of Science

in Berkely, Callfo nia, QUﬂLs is a low-cost

training. prijram de ignea to pfé@iaé practical

assistance to Eeééheis' counselors and admini-
e qra

. : strators, servic das ¥-12. Since 1877, 2,000

[l
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educatorS/ln California and 2,000 edﬁéatoré
in 25,other states have participated in the’

/EQUALS program. Evaluations show that in
. 9{f’schools where the EQUALS program has been used
%// i for two or more years, there is an increased
participation of girls in advanced math class;
’éha~tﬁé étﬁaéﬁté éf’édﬁﬁLé téacﬁéié (BBEH 56§é

1.

mathematlcs and increased interest in mathematics-
relateg career flelds.
“ @ Mathematlcs, Englneerlng, Science Achleuemeﬂt4+MESAL

in college preparatory hlgh schools in Callfornla.

Approximately 500 MESA s

year with the educatlonal backgrouna they need .to

" succeed in mathematics, englneerlng and the

physical sciences. More than two-thirds of MESA's
graduates select math-based m majors in college.

eareef—ertenteGAModules to Exolore Toplc in Science

4GOM£¥S}1 The COMETS proJect at the University
of Kansar focuses on-using role models to encourage

science careerplnterests among female high school
students. Each of 24 lessons describes science
> act1v1t1es whlch role models can use to arouse

iri€srast in a ‘pa rtica lar ;science concept and to
science esfcedt is 555

explaln how the science concept is applied in her

career f1eld.
e PEER Communlty Campaigns. PEER is currentIY worklng

with commﬁnlt& groups in four states in an effort
:cess to quallty educatlon, partlcularly

to lmprove
ir the math and science zrea. Reports from the
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of math and science eaucaflon to élrls futures .

has resulted in coﬁcrefe changes. Cltlzen

s, now belng used extensively by

Mlchlgan s Eeachers, admlnlsﬁrators and parents.
¢
programs aimed at improving attitudes and

ity groups in two towns have 1nitiated -

iﬁéré5s1ng awareness among ‘both teachers ana

studernts concernlng math and science educaflon

as a result of the study. Educators, hav1ng

pErcelved the need to make changes, use éommunlty

1ntere t and involvement in the sfudy as evidence
that parents support these chang

One significant effect of Ehese pfogréﬁs is that, although they
may originally focus on a SpEC1a1 yopulatlon, axl students

actually benefit. Programs focused on career awareness can

capture the interests of minorities and non—m1nor1t1es. Both

boys and girls can beneflt from programs to reduce maEh an21ety
and avoidance. The EQUALS program equlps their parflclpatlon

with creaﬁlve, imaélnatlve and fun ways to teach mathematics --
tnchnlques -that will stimulate all students. one Michlgan

'hxgh school teacher reported that when, as a result of the

Mlchigan project, the School started encouraglng girls to take

T

phy51cs, théy got more boys too. They increased the nu

of ph751cs classes from two €0 flve. The results of these

intervention programs offer solid support for Dr.

statement ‘that, "It is to our advantage t> start with Segrients




solve those,_we can solve anything."

/

Implications for S. 530

O

ERIC

Aruitoxt provided by Eic:

General.

federal funas almed at 1mprov1ng mathematlcs,

sc1ence and Eechn1ca1 educatlon must bu11d 1n

1.

All teacher training must include instructional

methods and materials aimed at remov1ng barriers

_to achievement and increasing the parthlpatlon

of females, minorities and other tradltlonally

underrepresented groups in mathematics, science

and technology- related ecucational programs and
k ;

careers.

eaucaflonal experlerce of boys and glrls, mlnorl—

Eles and non-mlnorlfles,

any J.nserv1ce tralnlng

cut to involve glrls and mlnorlty maIes. Kware-

ness is the key.

School éamlnlstrators, school

vounselors and teachers all ne »d

ter in
mme 1d that

pioneecred and

jrams be

Fl
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Curricula and 1nstzuctlonaI matezlals developed
under this hct must be aesagned to appeal to

boys and girls, mlnoziﬁles and non-mlnorltles.

Exlstlng science and mathematics texts often

“omit and stezeoﬁype women, girls and minorltles.

For exafmple, the pronoun "he” might be used

axcl 51ver xn wozd pzoblems or the word proBIem

acE1V1Eies that glzls may be unfamlllar w1£h or

ai§iﬁﬁezested in. "children, Televi51on and

Sc1ence- An OVerV1f' of the Formaflve Reseazch
for 3-2-1 Contact" produced by the Childzen s

Television Workshop showed that girls perierzed

shows with female leads, that depicted relatlon—
ships between people ‘and tﬁat'fbbﬁSéa o i

This gives a clue to aeveIoplng a scien

math curriculum tha€ interests both sexes, nbg

just boys. At the very least, any curriculum *

that is deveIoped foz math and science classes

or for compuﬁez use must be free of sex and race

sterectyping and bias. C

FedezaI EeveI. There should be establlshea aﬁ the

feaezaI Ievel a $10 million program for aeveloping,

zeviéw1ng and dlssemlnating ‘model -programs and curricula

almed at ekpandlng the paztic1§ tion of women and

minorities.

We aié concezned thaE Ehere is no fundlng for natlonal
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centralized effort is sorely needed. Too often local
school districts operate in isolation and are unaare
of what resources are available. .There are scor(s
of programs already in existence with proven track
records bﬁt théy 5té’h5t Qidéiy Rﬁéﬁ. it ig aﬁﬁii:

!

Thete are many fine 1nferven€10n programs already in

existence. ‘But tapid téchnologiéal ana §56iéfa1

new programs to help solve those ptobléms that. are

Just beglnnlng to surface -- such as 1nequit1es 1%53
mlcrocomputet use in schools. .

State Level,; The states should be required to spend
‘10 percent of their share of federal funds for model,
exemplary, or statewide programs.to expand the
participation of Qéﬁéﬁ; ﬁihatitiés and underrepresented

- 'éiéﬁﬁs in fathematics, science and technical education
ptogtams ari careers, and for competltlve incentive

1ncteased patt1c1patlon of undetrepresented groups a

priority.

Involvement-of Groups Outside the éSEESi Education System.

Many successful’ 1nterventlon programs, such as EQUALS, are

located cutside the formal educational system. More emphasis
should be put on involving and supporting local programs that
have already develcped some. solutions to the problem, particu-

larly in the aréa of involving girls and women in math and

science progranms.

?‘
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Parents are a key group.‘ Because,parents have such a great

influenc€ on thexr children's career ChOlCeS,Vlt is crltical

that parents become aware of the problem and if possibIe

become involved in the solutlon; One of the purposés of

local funds should be developing parent-school partnekshlp

programs .

Reseazch and Developnent

The National Institute of Educatiéﬁ has already done a fine
job of funding research to laentlfy the special barriers

ce sducation.. More research needs

face in math and
“to'be done relating to minority involvement and on solutions:

Addltzonal research should explore the  emerging issues involved

with the growEh of computerlzed 1nstructlon. Very little

research has been done on equity in computer use, for example,

poorex schooI dlstrlcts are lcss likely to have computers than

richer. Some anecdotal evidence suggests that Boys may use

compuﬁéfg in Schools more than girls. Thi§ could have SErlous

mellcaﬁlons. We recommend that one of the prlorltles for

research and deVelopment be investigating and finding solutlons

to those factors that might dlscourage women and minority

Formula

The formula for diV1ding federal funds among states and Iocal

school dlStIlCES should be welghted so that poorer school

districts gef a proportlonately larger share of funds. The

Senate should adopt the formula contained in H.R- 1310; the

"Emergency Mathematlcs and Science Education Ect.

ek
Lﬂ&‘
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éoﬁéiﬁsioié.

done. We expect,ralso, that the fu aing IeveI that is proposed

for this leglslatlon w1ll,nof be sufficiernt to accomplish

Openlng the aaars to math and sc1ence ‘care«rs to women and

minority wales is not smply ant issue of (..rness and eguity.

Women and mlnorlty males are now the major;ty of our workforce.

Uniless we tap this pool of workers, shortages in skilled

workers will dget more serlous Leslglatlon aimed at

inproving math and. science educat;on must take into account

the lowér part1c1patlon rates of women and minority males in
these Programs and take steps to Ensure that our educat;onaI

ERIC
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e : k
NATIONAL--

Loosmamon S S
BUSINESS ANo PROFESSIONAL WOMEN'S CLUBS, INC.

of the United States of America

2012 MASSACHUSHETTS AVENUE, N. W.
WASHINGTON, C.C.,- 20038
- . 293-1100

o April 2v, 1983

Sen. Orrin_Hatch; Chairman_  ____
Senate Labor, and Human Resources
.__Comniittee _ o .
2230 Dirksen Senuate Office Bldg.
Washington, D.C. 2051p

Dear Senator Hatch: A ‘
_____The Naticnal Federation: of Business and Professional
Women's Clubs; Inc. (BPW) wishes_to commend the Senate .

Labor._ and Human Resources. Committee for addressing the_

“important issue of math and science education through S.

530, the_"Education for Economic Security Act." BPW pro-
motes full participation, equity and economic self-suffi-
-ciency for-working women. Since 1919, BPW._has supported
opportunities for women to work in the sciences aiid

vocational fields.

. _As one of the largest working women's organizations

_in'the United States; BPW is deeply concerned with the

futuce of women in the workplace. Our concern over this
issue promptcd BPW to take action through the development
of the BPW National Council on_the Future of Women in .

_the Workplace: This. Council;; which is chaired by Eleanor

Holmes Norton, was formed this. year to momitor activities

in the federal government and to initiate dialogue with_
representatives of the corporaté world inm order to alert.
members to actions and policies which.fiay have a critical .
impact on working women. The Couincil is dlso studying trends

- in the workplace and in career counseling to prepare women

for the jobs of the future. .

communities to_prgmote_opportunities for women in the
professions. Their jobs:in the future will be greatly
influenced by the success of bilis_such_as_S. 530, At
present, while women.are entering the workforce at in-__ __
creasing rates,. the jobs they take are still predominantly
in stereotypical ''women's' oCcupations. In. 1981; there
were 47 million women in_the workforce, making up 43 =
percent of-all workers. Of these women, 35 percent worked
in clerical occupations, 21 percent were seérvice workers,

JF S ] | -_'
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ié percenf biue COiidI‘ workers 7 percent SdiES wori(ers, .-

tors, 10-percent in other professional fields, and 1 yercent

farm workers. These statistics clearly show that women are
in need of wider Job opportunltles. .

science and engineering has_increased; but their. tQtal
numbers are still small. From 1970 to.1980; the pereentage
of bachelor's degrees In scxence and engineering erIds

degrees in 1980 a dpﬁOSéd to 9.2 percent in 1970 VHowever,
percentages can be mls]eadlng, 7.2 percent of engineering

.degrees went to women in 1979, but this st111 means-a total

74,000 men.

_____As computers become more_and-more important; we will
undoubtedly see many people,; both men_and women, getting.

training in mathematics and.science. This is an important
step_into the future, but we are concerned that women dre
st111 concentrated at lower levels in: these flelds Women

Women also fall into the less ”marketable”,spec1alt

w1th1n these fields. For example,,;n 1979 women -earned

l§,p§r§ent,of,the,mote lucratlve spec1alty in dapavproce551ng
maintenance (43 out of 328 degrees awarded to women).

As a nationdl orgdnlzatlon commltted £o- remoV1ng

530

attempts to address the problems our society is now en-
countering with _the lack of qualified professionals to
teach math and science. We wish to urge that .S. 530 also

promote the increase in.participat: of trad onally

underrcpresented groups, such as women and minorities. _
In order to be fully effective we recommend the following
provisions: -
® All state and local programs receiv1ng federal
funds aimed at improving mathematlcs, sciefceé, did
technical edvcation must build in efforts to incredse

!
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the participation of traditionally underrepresented
groups. For example: o

1. All teacher training must iniciode instructiopal
methods and materials aimed 4at removing barriers
to achievement_and increasing- the participation

of females; minorities and other traditionally-

iinderrepresented groups in mathematics, sclience

/ and technology-related ducational prograis and
cdreers. - .

2. Curricula and instructfonal materials developed
under this Act must be designed to_appeal to boys

and girls, minorities and non-minorities.
. eThere should be established at the federal level a
$10 million program for developing, Teviewing and .

disseminating model programs and curricula aimed_at ..

2 expanding the participatiod rate of women and minorities.
@ The stares should be required to Spend 10 percent of
their share of federal funds for model, exemplary, .. -~
or statewide programs to_expand the participation of

women, finorities and underrepresented groups:'in

mathematics, sciesnce and_technical ed

cation programs
and careers, and for competitive incentive grants to

lg;alwsghédiidistrléts'that,want,gg"make increasing

the participation of underrepresented groups a priority.

BPW has historically worked toward the improvement
of opportunities for, 1 thfﬁﬂgh—édﬁéiinﬁ,in,indQSEIials.
scientific,; and vocational activities.- Our belief that
these.fields are important ;to women and to equity.in the
workplace leads us to urge -all Senators to support S. 530.°

*
. Sincerely, ' :
~ {P.
: Jeri §. Libner .
National President
s -

O
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Kristine Iverson. . .
Professional Staff Mefber

Comaittee cn Labor and Human Resources - e

U.s. senate =
Dirksen Senate Office ‘Building 4230
Washington, D. C. 20510

Dear Kris:.

__Enclosed plezse find a copy of Higher Education's Agenda in Mathematics,

Science and Technology Education. This was the joint product of a broad
range of associations interested in the current legislation. On_behalf of

" these groops; 1 reguest that this document be incly
cord on S. 1285, Education for Economic Security Act.

Sincerely yours;

e AL;L;ugi:;/
« Irene_Spero. . -
] . Assistant Director-for
Co ‘Governmenital Relations

e
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-~ ______WIGHER EDUCATION'S AGENDA IN
MATHEMATICS, SCIENCE AND TECHNOLOSY EDUCATION

o America's productivity, economic welfare and nat{onal defense are
threateried by the growing crisis in our education system. Awareness of this
problem manifested itself during the 97th Congress in numerous legislative
proposals, reports of the National Science Board Commission-on Precollege. .
Education in Mathematics; Science and Technology, the proliferation of private
sector programs, and widespread media attention.

© fhe dimensions of the problem are_multifaceted and_permeate our _ .
_educational system from the precollege level ‘to the cqmmunity college, the
_Undergraduate classrooms and the graduate universities. There is considerable

-gvidence of the decline of our scientific educational system:
" ______ e _documented declines in Student achievefent . in mathematics and
sciences. Average science and mathematics scores on standardized college -
entranée tests have been dropping steadily for®20 years; co

. .. -a_sericus shortage of_qualified mathematics and science teachers. -
During the 1970's the mumber of secondary school mathematics teachers being
trained declined 77 percent; science teachers being trained-declined :
65_percent._ Some 50 percent of newly employed teachers nationwide are - .
currently uncertified and unqualified to teach matnematics and_science.__This
situation is exacerbated by the rapid departure-of trained classroom teachers
for better payjng jobs in industry; STt .
.. & at_least 2;000_vacant faculty positions in university engineeriug
departments. _These vacancies have resulted in enrollment limits which, in-
turn; impede the training of adequate numbers of B.5. 5pg1heers: .

. & the obsolescance of muth of the instrimentation and zquipment used
in college &nd university Jaboratories has been well documented; . ?
. ® _tens of.thousands_of_tschnician openings are going begging even as
the fiational rate of ‘unemployment approaches 1l percent. ~The Congressional
Budget Office prajects that new technologies will make 3 million more jobs
obsolete by the end of this century; - .
e -secondary students are takifig fewer cogrses in.math and science
than in years past, and fewer Courses.are being offered._ Half of a1 U.S. high
school students take no mathem iticS after the tenth grade, while in other .
industrialized nations, particalarly Japan and Germany, increading emphasis ‘is
being placed on Science and m:thematics-education; .

o since 1872 there hns been a 54 percent declinie in the number of
* ph.D.'s awarded in engineering -yearly to U.S. nationals, _while_Ph.D."s in enji-
- neer1ng‘auqrded to foreign students have more than doubled; and

o # Japan; one of our primary competitors in the world marketplace, -
prodices: twice as many engineers as we do even though their.populatfon base is
- Half ours.. From 1970 to 1977.the number of engineers per- 1,000 workers
. iricraased by 46 percent-in Japan and-decr@ased by 9 percent i1 the U.ST
- - " 4 -
» - -
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.« Reagan, in a meSsage to"the 1382 National Academy of -Sci

deteribrﬁtion.

— P T
S ____._ _.Thus we urge the 98th Con
enable colleges. and univérsities to furt r fulfill_théeir mission as a_yital

- education.
5

v . _
L& 3

There is bipartisan recognition of this growng crisis. President

athematiés in the Schools; declared:

Science‘and M
m secondary school science and mathem

éiementary
== serious:enough- to compromise: Americ nce
odr-traditional-industrial base to-compete in_international marketplaces.” - The
Speciz)_Task Forge on.Long Term Economic Policy of tie House Democratic Caucus

S .
ce

observed_in_its report Reaanaiﬁg th‘ﬁ&ﬂw nity: "in the future, a Y&
well-educated, well-trained workforce wil be essential to_sustained ecancmic.

growth o . ., the future will be won with brainpower . . . The research we must
undertake to produce new technologies_rgquires falent -= yet we are not -
graduating sufficient. numbers of scient{str, engineers. and technicians.”
F - - -~ e . s -
The Federal Role e - Co

R . ’ L
.. BAithough there is now qenerdl agreement on_the dimensions of the
‘problem, there is no_consensus.on the soluti . ~_The higher education_community
Views the current crisis with alarm. Constructive actions at the™Thstitu- -
tional, local, state, and natiohal levels are necessary. ts forestall algyrtggr;

M 7

. ___ W& belitve }hxrfede:gj government must play a_central_Fdle if -
providing leadership and support for a_variety of ipitiatives_oulined in the
following pages. Sustained federal investment. s required because the problems
are national in_scope_and because failure to. resolve them would have grave -
imEJ!?EEicnSWfor}QUr,ﬂatiouql well-bging and defense cap 1ity. These
investments will'maximize the return on scirce federal rescurces, encourage
. local and -individual_initiatives; minimize federal con€rol of these efforts, *

d provide incentives for collaboration among all sectors.

777777777 fner {ca'% pbsgéecondary fnstititions — tvo-years four-year; and
. gradiate -- al1_have a hag

._critical problems that beset the science education system 5o that adequate

A pvironment, experience and: tools_to train the next generation
of_scientists, engineers and researchers will be encouraged; and research to
.improve_instruction and the educational uses of information technology will be

11ye,jn;gn,1n;reasing]sLtechﬂﬁlﬁgiéil world and have the opportunity to prepare
for careers in the sciences; and currsntly smployed teachers, engineers,

- scientists and researchers will have opportanitias‘to upgrade their .skilis.
‘ gress to enact major legislation that will

force in solving the current science, ma ematics, and technology education __

~crisis. The higher_ education_ commurnity recognizes -the interrelationship among

~all levels of education: in resolving the crisis and supports the -efforts of the
. precol1%ge ;gcgg;,;owsolve”thgjr,gyn,uniqﬁé,aﬁa,Eﬁmﬁélliﬁé problems, However,
this paper at:empts on® to address the crisis from the perspectives of higher

- A i S S

or role to play in restoring our_economic_health ang -
bolstering our national defense. Their resources should.be directed to_the ___
mo:!

“-supported.  With such steps students will be.sufficiently. science-1iterats to. ;

<

e
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Proposed Federal Program -
- . . .

- The-hig kréduiiﬁiéﬁ;tﬁnmﬂnity,ig,cn]lgc jvely iisted at.tre end. of
this paper +ts the sstablishment of five new programs to be. adminis-
tered by the Department_of Education and the National Science Foundation.. ..
These .programs répresent_the top priorities of-the ﬁighi'r‘lEdﬁ;ation,,cmgnjgyr
regarding science, mathematics and t nolagy Sducation. Each is an essential
component of the total effort needed ip this area. < ‘\

. For-the Department of Education, we propose two pro
$200 miliion pr for ‘teachar_training initiatives to

Y -§

R 0g es -to improve science, .
mathematics and fecrinology_education; and a $25 mi 1iion program to strengthen
ducarional research in these ar€as. ' )

o to the Nationai Science Foundation’, we propdse_three programs: 2
$100_miiiion program providing opportunities_for_ teachers. young scholars and.
researchers through -expanded graduate_fellowships, new. raineeships and faculty
research awards;-a $50 #ii11ion_program to_upgrade and improve instructional
programs on all levéls; and a §200 milifon program to upgrade instroctional
equipment aid i€s utilization. - ) ) \

e ——— - R N - - A S o

. The total §577 miiiion dollar’federal {fivestment proposed provides a
significant number and variety of new awards to individuals; schools, and

colleges. Coupied with-local, statapand private sector initiatives,-these . -

programs will itribution toward the revitaiization- of the

1 make.asubstantial con
science educatfon in the& nation.- | Coo
. 1n embarking on this new federal.effart in scienchs; math and tech-

‘fio16gy education_we must_acknowledge the {ipgrtance.of a_sustained national
comnitment to basic research. Without dquality research programs, the education
enterprise will wither. Our proposal for new federal;support of science
education should be viewed as an inteqrai_part_of this_commitment. BOtn
research and education aré fiecessary for_the economic vitality and defense
strength of the U.S. Neither should be funded at the expensé of the other.

.
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B R
Titles A Program for Teacher Training Init4atives toimprove Science;
Mathematics and Technology Education :
Ageneyr - - _ Department of Education
AUEHOF 124t 10n: : $200 mil14on o
Target: 3,000 grants at up to $200;000 each to

§cﬁbbls>qnd colleges

We propose the establishment of a grant proiiras for schools, colleges
universities to be administered by the Department of Education with
proposals. t5.Se evaluated through a peer review process involving consultation
with NSF.to. identify field readers. The purpose of thase grants-is to ~
encourage. the_linkage between colieges and universitiss_and_puplic and privite
elementary and.cecondary $chools in.the improvement of science education. -
Grants would allow maximum_institiitional flexibility to be responsive. to_iscal
needs, and would be awarded according to plans developed by the recipient_
institution in collaboration_with_one or more public

schoo] districts and other appropriate agencies or councils, Priority

activities might include, for axample:

(1) someer institites and workshops and a parallel_program_of ..
inservice education, .conducted by highar edycati on_institutions .
across _all states and regions to provide practicing teachers and
supervisors with_up-tp-0ate science and mathematics information
and pedagogical.concepts; \ - -

 the professional needs of both new and practicing teachers.
including f3culty development activities: and .

(2)  projects to annance the capacity of schodis ang colleges to meet

(3) support fer exemplary. stife, institutional efforts to
attract, retain and motivate teachers to pursue careers in
precollege mathematics and science education, as well as identi-
fication of teacher training projects providing nationally
significant e:.nples of campus-pased_inservice, school Site Staff
development, and the integration of substantive krowledge 1n.
‘mathematics and the sciences with effective teaching strategias;
and the dissemiiation of information about these programs.

[
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Titla: A Progra o Strengthen Educational Research in Mathematics/Science and .
echnology Education .

Agency: National Institute of Education, in__
consultation with the National Science
FoundAtion ’
- - L /’
Authorization: $25 million 7
Target:- " New grant competitiohs for specific

! " research yielding 10-major programmatic
awards, and up £0 200 individual
research grants. :

~ iResearch on student learning and school and college instruction in
math, -science, and tecanology education (particularly focused on secondary

schools) 1s an essential _resource for other federal,:state and local programs

for imgroving math.-and science education.

. We propose a new program to-strengthen teaching and learning research
through grants focused on the identification of saccessful instruction and the
application-of cognifive r@search_to_improved instructional programs.. The

program will support 1arge scale research competitions dealing with:
1

(1) research on thinking, teaching and Tearning related to
jnstruction in-math, science and technology;

{2) research on the uses of modern instructional technologies; the
Status, means of assessment, and selection of imstructional -
SoFtwars ang other mathematics; science and technology educdticn
materials; :

- _iphibiting the recruitment, retenticn and professional ‘develop-

o (3) research on local, state and institutional policies enhancing or

ment Of school and college math;and science faculties; and

(&) 'research on school, institution and state needs and operations as
they.reélate to_the_development and Support of remedial pragrams
it a1l levels of education.

J—
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Title: A Pro’rﬁm of Ooﬁorfunitiés for Teachers; Youn' Schoiar§ and_Ressarchers -
torough cxpanded Fellowships, New Tra1neesh1ps Researcn incentive Awards, and
Faculty Awards for Summer Study

: Agency: o o N&iﬁiiSHéﬁéFdﬁﬁt%ﬁ
A - - - R P
Authorization: ; S100 million )
Target: o i s15.million to_expand existing graduate
; fellowships and_to_create 600 new _
: graduate fellgwships; $15 million for

; titutional traineeship programs;
. $50 | m11110n for 1,000 new facu]ty

ships
awards, and faculty renewal awards to increase the producti n of scientists,
eng1neer1ng faculty, researchers and science educators, and to upgrade teaching

faculty. : .o

el Lt L

Four programs shou]d be éupported in this area:

a

d Graduate Fe 1lowship Program., The structure and
effectiveness of the NSF Graduate Fel]owship Program, once a
premier symbol of-the nation's commitment to excellence, has
diminished steadily over the years. The NSF fellowship program
§houid ba expanded by increasing the number of awards.and the
ampunt .of _the stipend. _To_achieve_thi3,_weé_prupose at least
doubling_the amount_of . money . available for these fellowships .
¢from_$15 million_to $30 million) and increasing by approximately

1,400 to 2, 000 and at Teast $15,000 rather than $10,900 per
award)

(2) A new SIS m1111on Tra1neesh1p Program for science, téchnology ana
mathematics educators. _Awards_of_op to $150,000 would be made to
colleges and universities. _Trainees would be selected by
participating departments; schools and institutions from among

. individuals with demonstrated potential to excel as science,
technology and-mathematics educators at elementary/secondary ‘and
undergraduate -levels.. Institutions receiving traineeships would
gatheér education. speciaiists and. faculty from departments of _
science, mathematics and_technology to create for the. trainee a __

of science educators.

{3) A new $50 million Young Faculty Research Incentive Awards
Program. The challenges facing yo faculty-who seek to -
establish their first research programs are almost_overwhelming.
A program offering Stable support (avaragjng $50,000 per year per

ERIC

Aruitoxt provided by Eic:
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award) to assist them in starting academic research careers would
help. to sustain the gquality and flow of individuals intc key -
fields of science, mathematics, engineering and technology.
1,000 awards would be authorized to average $50,000 per year.

{4) A new $20 million_program_of Faculty Awards for summer study,

- sapbaticals; and specizl research oppaortunities. This program
wonld_provide: 3,000 awards_at $5.000 each for summer support to
permit currently employed faculty to take advantage of upgrading
opportunities; and a $5 million program for experienced faculty
for six- to twelve-month periods at-salary-equivalent to.c n
levels to: {(a) permit revitalization, and experience with new

-

—-research techniques.and-_advanced research.discoveries for_those _
who have been_isolated from resaarch institutions and centers for
six_or_more_years;_and_(b) provide for_intensive development of
teaching technigues and materials_in prob’em areas. A total of

$20 million authorized in this 2rea will provide awards on a
competitive basis to individuals whose institutions certify that-
the applicant's principal function is Undergraduate teaching in a
science-related discipline. "

ERIC
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< Authorization: $50 million ,
© Target: . 1,000 instructional improvement projects

at up to $200,000 each. -
Continuing demands are p]aced on sc1ence educators to Eeep pace w1th

evolving technologic.l. innovations. Updated insti-t<tional materials are needed

to_enhance student motivacion and to_advance_the lagging. stata of science

learning. The need for new instructional materials is particalarly acute :

the undergraduate level for both general students and science and eng1neer1ng

majors.

R propose a new program to 1mprove undergraduate instructional

Pr1or1ty areas include:

9 "7""ctur1gg subject matter science courses to reflact
state-of -the-art technology and the changing needs of
undergraduates;

(Ej applying teaching and ]eatning réSéarch concepts to the .
development_of mathematics, science and technology instructional
mater1als for schools and colleges; and

(3) st1mu1at1ng coliaborative educazionai 1nst1tut1on/1ndustry

efforts in the development of improved programs for schools and
colleges.
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Title: A Program to Upqrade Undergraduate Instructional Equipment and Ifs
T TIZEEion:

Agency: National Science Foundatior
Autherization: : '$200 miiifon
Target: Grants to colleges aﬁa niversities

cal]eges and uniyersitiés is well-documented. The. absence of state-of;the ~art
equipment_and_ faciiities has immediate consequences_in the preParation of_
today's students; and farreaching implications for the-nation's ability to
remain scientifically and technologically competitive.

We propose a two-part program for:

(=
3
e

(I) 3ﬁﬁﬂ‘i§‘iﬂéi‘i,§ﬁa,iﬁEfiiiifiﬁﬁ,Dg ,mﬁaérﬁ,iESftﬂéfiﬁﬁii i pinar

for use in teaching and training for teaching; and

(1]
L
(=]
-,
he

(2) sharing science equipment among institutions regionaily and

between the academic and business sectors. .

_____ We further_ sugges; that_a balanced_ prcétéﬁ is_needed_ 1D¥Q]11ng all__

the acquisition of equipment and renovation of laboratories an aliowable
component of research propesals.

P
]
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& fotal effort needed to resolve the urgent problems faced by higher
Institutions. These proposals are uniquely well-sgited o .bringing private

AR AL L B B 2 R IR B R AN RN

N B-i  Existing laws and.récent legislative proposals have attempted to _
utiTize_the mechanism of tax incentives .to encourage a corporate response. to.

the science educ

Sector resources into play. Since this paper addresses only tha necessary role
of_the_faderal. government in the direct provision of support; we have omitted

references to thesé tax incentive proposals.

This Proposal fs submitted on behalf of the following organizations:

American Association of Colleges for Teacher Education
Ameritan Association of Community and Junior_Colleges _ . =
American Association-of State Colieges and  Universities

American Cogncil on.Education ° )

American Educational Research Association L
Agsociation of Affiliated College and University Offices
Association of American Colleges ___ -

Agsogiation of American Universities

Assagiation of Catholic Colleges and Universities

Association of Jesuit Colleges and Universities
Association. of _Urban Universities

California State University . .. o

Council of Graduate Schools in the United States

Council of Independent Colleges ___ __ . e - o
National Association for Equal Opportunity. in Yigher Education
National Association of College and University Business OFFicers
National Association of Independent Colleges and_Universities.. .
National Association of-Schools and Colleges of the JUnited Methodist
___Church ____ - ’ . e
National Association_of State Universities and Land-Grant Colieges
State University of New York B

fd |
ar
~Z

on _crisis._ We regard. thése.proposals as one aspect of the -
r education
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ADHINISTRATION PROPOSAL FOR-NSE-SCIENCE AND WATH ELUCATION PROGRAMS

APPENDEX,
A FLA 07 FRTIGAL SCLEACE. FOUNOATION SUPRORT
oF PRECOLLEGE\SCIENCE RND.HATHEHATICS EDUCATION
SUMHARY {
|

ThigAdninstration proposes éttiﬁifiéé;.to_be_iéplementeq by the National Science

' roundation (NSF), that-éddtéééffhé_declining_guéli;yuogfp,s. precollege science.
and mathenatics odiication; _This_decline, which began a decade o, nusc.be stopped

i reversed because the .S, econonic and defense conpet i {venesss depends heavily

on an éﬁéQﬁéte_sugplyugﬁ_scigntis;s, engineétébéﬁd\5.Eééhnicglly_ﬁkillﬂd_v9!kﬁ°fce°‘

§ §6tang precollege education {n science and matﬁematics {9 required to provide the

~ necessary skills. . | : :
the plan of activiEies is designed to meet several conditiong, 1€ recognizes thats
I Thate.ace distinct roles for the Federal, éﬁagé and_local govermen.s, and the
priya;e_gggtgr,__Igeuggdgggl qovernnent. muat _assung. a teadership and catalytic role,
ather than dictate national solutions to local needs.
. ! . o -._..._.._______‘.____ _ - FR
4, e i prifcipal.federal agencis responable for scisnco ant_nathenatics -
-iication. the National Science Foundation and tho DegaFiaent of Education, Tate
wwnu&nmﬁwgpqammnnnaME@wnumm The NSE plan described here
reflacts this ditfaronce, j |
1 it ikl e, 0 e L o okl
and learning of Ehie_students, The planned activities seek to guhance the motivation
afid conpatence of the teachers an
The proposed. plan has 1o major CORpIREntE:. the developnent of sater/als and. the
provision of teacher incentives. _ These conpcnents are discussed-in.tema of the
Py 1983 budget. Thage activities are planne{jf?ifg?tinﬂé {n FY 1984,

¢ to facilitate the dellvery of knovledge to students.

vaex -



the materials developed;

+

2, aterials Developnent

The National Sclence Foundation will support the developnent of exemplary naterials
and models for, the- continuing improvement of teachers, Research and analyses will
be condicted ard. the results continiously fed into the materials development effort

80 that these materials reflect the best practical eXjierience and ideas, as well as

scientific knowledge that can be brought to bear_on_the processes and.content of
precollege science and mathematics teaching.. The potential of technologies (e.gs;
computers, television programs) to improve the del;vg;y_gf_@gte;igls_gnd"thguleg;ning

pracesses will be explored, Nodel programs will be conducted to evaluate and improve

§

Yo less than $12 nillion of the NSF 1983 budget will be dovoted.to aterials

dovelopnent, These materials will be made widely known and available to local
educational authorities,

b, Teacher Incentives

Presidantlal vards for Toaching Bxcellence will be giren to outstanding science and,

mithenatics teachers, This natlonal recognition of suience and mathenatics toachers
i deslgued £ fuprove the {mage and status of mathematics and science teachers,

- The avards will be adninistered by NSF in cooperation and with the participation of

DoFD, _
|

Teacher Honors -Workshops will recognize and honor the to quality science and mathematics

Eeachers,. provide them with.updated knowledge, practical yperience or skills, and

require_that they spread this. knowledge to their fellow teachers, These vorkshops

WiLL also be used to provide feedback on, and_evaluation F, now teaching materials,

Féedback from the workshoo participants will be used to analyzé géience edication,
N6 fore than §3 aiLion of tho.SE 1983 budgat. vill be used for tescher incentive
and-reeaqnition, | - -

SR | E
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BACKGROUND
thid giper presents the Mainistration's proposed activities to be Inplenented by
" SF in. sclence and mathenatics education, These activities ain.to Inctease the
* quality of precollege student knowledge In sclence and mathenatics.

Scfoo] 5jstens ATGOGHOGE Ehe 0.5 with strong and dynanic. instruction in mathematics
and scléice aze vital to the U8, economy and our Nation's long-tern technological
- Ieadarship. Well educated studerits are essential to-provide a continuing supply of
technical personnel needed by a U.5. econony {ncreasingly dependent upon high technology,
K : Hhe 17704 saw-3 Seriois erosion io_tho quality Of V.S, scientitic and technological =
: eiiiéation at a11 lavela:_ Schools and colleges relaxed requirements for courses in
Eha_8ciences and mathematics, Acadenic standards generally deterlorated with
enphasis frecuently shifted to courses of study-lacking a so0nd digeipiinary base.
This trend wes reflected. In-the NSF's science adiscation program,

§S#, by 1ts enabling legialation of 1950 and subsequent amendnents In'1959, 1965,

id 1972, vas_glven najor Pederal responsidility for sclantitic rege.rch.and. ..
education in the sciences, The NSF's science education program was.cubatantially_
strengthened under President Eisenhower in-the 19505, but_subsequently undervent a
deterioration in the 1970's that paralleled that of tho education system in general.
The consendus or Che inpoetatce_of NSP's_sclence education progran dissipated, Leading
t6 disagzacuent among Congressional connittees and vithin Adninistrations regarding
Etié_role and purpose of the program, This reguited- in-decreased budgats, loas of -
progean focus, and a proliferation of small, soolally directed activities,

The U.5. 0fice of Education, and_later the Department of ducation, during this
tine; vas concetned mostly with_lssues of equity, such as programs for the hand{capped,
irdetprivileged; student aid, etc,, and capacity building such .ag construction support.
The Depattnent of Education did support educational -RéD. but €his. support_was_also
related to equity questions, ot vas in Ehe.nature. of national data collection and -

. analysis, Very little effort at the Dapattmant of Education wag historically
directed at the content of seience and technology at any level of education,

.

16y
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HEOERL ROLE

‘rhe act1v1ties proposed for NSF are consistent WLth the Admlnlstrat1on 8 view of the
proper Federal role in education,

The Admin19tratxon assumes that: x A

¢ An adequate educated populatlon requ res strong precollege science
and mathematics instruction,

°. This requires attention and action by all sectors includ1ng state and local
govetnments and {ndustry,

? Local autonomy 1s a fundamental characteristic of the U s, educatjonal system, -
The Federal Government should nor interfere with, or dictate to local authorities
the deqlgn, planning, or oparation of education programs. It should act only
when a clear responsibility exists,

0 In'thos spe¢1fic areas whore a_clear responsibility evists; the_Federal _

Governnent's role should be to-provide the _necessary leadership to 200rags 2
national problem, and also stimulate and catalyze etforts in other sectors,

? Actions oy the Pederal Government are indicated when: A

[

- the problem is of 4 national nature' | ‘

=7t o aould provide large public benefits, but by their nature
'utwﬁﬂﬂnuﬁtmmmktuwnmpnwwiMMum%mﬁ,'
iwh and analysis of national data, iéﬁéaiéhléhd aéuéldﬁﬁéﬁf ‘

s but cannot be 'r'e'biiéa'ta'd tii'r'ou'g'ii'o'ut the aeaasa aeﬁs&tda.

3 4 §ioild B targeced i §§ééif1u, | I Idontified socheu of
A aw7e_sorions should_be aimed_a* thaso areas whiere the bdnetits
of * eiorts coc™e 1 vlds sonments o the population, \

151 o
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Assignment. of responsibility for ederal action in the area of sclence education
should be based on: ' - | -

R _ : ‘ ‘ L
* gtatutory authority)
o capability i caphelty of £he agancy based on authordty, expeclence, public
support, ‘and support of the {nvolved conmunit ies. L *

| B o

\ NSP_andlthg Department of Education have distinctly different character when examined

\ in lighﬁ of thess two criterfa, - N

— -
. -

o fational Sclence PoUndaELor .

o Statutory Authority ' . /'
! \ o »__ ) T o omem -,{ - -
sectlon 3(a) of the.National Seience Foundation Act of 1930 states thal “the
Foundatior s authorized and diracted:® .

o *5 ipitiate and support tasic scientific research and prograns to steengthen
scient!Fic reseacch potential and science education prograng at ail levels in

~ the mathematical, -physical, medical, b ological, eryineering,.social, and_other
- selences, by making contracts.or other arangéents_(1ncluding grants, loans,
and-other foms.of assiatance) to_support such seientific and educational

activitiag_and to_appralse_the Impact of research upon industrial developnent
. and upon the general‘welfargg'ﬁ - :

; 5f&&ﬁﬁfﬁﬁﬁﬂ&&m&&&&Imjwﬂﬁwﬁiwdﬁﬁm&jﬂbﬁﬂﬁli

the mathematical, phyaical, medical, biolagical, engineering; social, and other
seiencesint

| ¥t foster and support the developnent and use of computer and Gther gelentitic.
| - nethods and technoicnies, primerily for research and education i the #ciences.”

J ; [

i
/

Ssitl6h 312) 155, E3ESS.EhAE “The_Boacd and Director shall reconnend and encourage
the purauit_of national policies for the pronotion of iaic rasearch and gducation 1
the sciences.” (underlines added) : ——

- . [} 1 ‘y - - F.‘
S tph
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/ Capsbility and Capacity

L » NSF has some basic charactarlstics which deflne the capabillty and. capacity of the
agency:, ’
. A relafivaiy smaii science granﬁinq'aqency sﬁaffed by jeteons wiﬁh icéieﬁic/
scientific backgrounds; NSF does not conduct in-house research ogyaducation
progtams; . | ~ 5
* awards-based dhﬁ.dﬁi’pé’ti’tiié poer review, whose-prinary .criterlon Is the.
scxentlfic/science educational merit of thie proposed ideag and acﬁivitIes- N \

: strong tles with the acadenic scientiflq and enqineering conmunity and science
teaching profession;. Gel

‘ihmﬁkuWMMswmmofMMMHmewda%mnmeWaMgwﬁﬂw
Efrough proposals by scientific and cachaical experfs (rather: than/by NSF).

4;5;1:|j _

A clear relatxonship and ccmpatibility vith these characteristicg ehould Qe 2 prinaty
consideration in the assiganent of Pedaral responsidility In science and qathematlcs |
education to NSP,. mueummmsﬂwwbemﬁuwtowmmﬂaﬁmwe.In , -

"~ turn, programs which do not cozrespond tc these. characferiafics would nof oAly haver ’
Jesger potential for success, but also weaken the agency's major atrenqth '

e e e e . |‘| ‘ .
!
| / . . oy

I
Department—of fducation ; .
[ . ! H ' ' !
. ! ' . L
. ! ,
! + | '
j o
+

Statutory authority

3 TMemMUQhﬂﬂummMJMDwumthBwﬁﬂmd&h%avaMmdm&hm
mmemMMMmeHmmﬁmmm.mwwmmmmm ' i
prescribes precisely the intended beneficiaries, rec pients. funding mechanisns ana; 3

|

oliglble activities. R

| .
]




Capabilit} and quac1ty

: charactenzstics_gﬁ_the Department of Education which A significanr in connectlon B
With Federal responsibility for science and mathematics education include; - '

3 Targe agency, statted extensiiely by persons tralned. i the Helds-of .
edycation, -with history. of both funds allocation.on ﬁhifbiﬁ}_hﬁfibﬁél scale,
¢ and educational research at lower edﬁééfion lavels; .

"o concern for equal educat fonal opportunity, with Special tardétlng of issues

and groups (e.g,, vocational educatlon, bilingual educat1on, digadvantayed
qroups);

'y 3 varxuty of functions, ranqpng from q:ants-xn—aid to data gatherihg and __L_
dissenination,kto national fnstitutional capacity building such as constructlon
of fac11it1es'\ .

¢ predomlnant ss of tormula grants to states anﬁ IocaI agencxes raEher Ehan
compafitive grants:

o vide contact vith state and local educational agencies and colleges of aducation,

o921 -
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ADHINISTRATION'S EARLY INITIATIVES Y

——

Consistent it definitions of appropriate Fedoral and ageney £alés i stlence
- and mathematics_education, the-Adninistration reviewed the state of the Nation's

science and mathematics edueation and the Pederal effort, and: .
. Determined ure need for Redecal leaership I i e ity ot selenc
* and mathemaliss education, o \

@@&&mnmmmm&m@M&@MMﬁ&%%mmmmm
achievement of a significant fatignal impact, - ol N

' e L NS
#ppointsd the Departent of Education's Natioral Conaissich o Excelldies fy |
Education (a component of which ig directed at ecience educaticn) £ maks

excellence in public and private sehiools, collegos, and-univers' e,
e 1 il e s Comsion B sty 0 ot o
precollege avel and “«o1 Befine a national agenda for inpeoving mathenatics
anv science education in this contry, | '
‘The Atministration also has proposed several {oifiatives a5 part of a neasured plan
- fo.reverse the-decling‘in the quality of science and wakhena€ics instruction in the
Nation's shools, L | - :
* At the university level 4 tiéw progean o éﬁpport-for”ygupgusgiepce_gnq_gngineering
f““WﬁﬁP@ﬂMﬂ@Wim&&whwwﬁiTMéhamwatRUMﬁm

MmrmﬁmmMWEWMMm@mmmammmmw@amm .

relieving faculty shortages and assuring high quality university education for -
future seientists and engineers,

recomnendations *,..,£0 Ehe. Natlon and to the Secretary of Pducation to ptOMOfém;n\\ ,.SB
.

4



L
o}t the precollége level;. diracted 2
. NGF. ad the Department ¢f Education focuged on. the supply

‘ Y  jiathenatics teachers and the quality of thelr Eeaching: f

4

of stience and

| ¢ million to conduct 'tvo-prograns Alecd ot
téécﬁét.iﬁpiéVéméht;_one_updating_thg_ma;e;ials, shiils, and knowiedge ..
neaded .by._exia't_i_ng___t_e__a_cne__rg_._;_h_e___qther, 2 progean to ragognize_and; raward
Egachors_who_have done outstanding work. The hudgat request for Hhea
eftorts 1s increased Lor 1984, " _

- 2- In 1983, NSF s bﬁagéféd .51

tion hes proposed fncing i the anount
to the states to Increase the nubet.of
_-Te. progran_will provide

-« 1n 1664, -the Departnent.of Eduza
i R of §50 million. for_block grants stat
‘ | gialified_sclence and nathenatics teschers.
- one_year scholare:

to taturn. to school to becone gualitied;to'teach sclonce and mathematics,

‘Indenendent actions have bgan aken_algo by state and. local governnénts, Buch.as pay
mmMQM%mmemwmn@w~MW“WWNWWMHM
science aduiitien group i
ihcressing_thelr efforts to address those aspecti o

| [ thie problen nost-closely related
Cto thar needs, | [ : ‘

i

o rosidontinl;-disectad activitie.ate LA atpoth

ﬂmmm@ﬁ%MﬂﬁHe@mu@m@in"

¢ have nade strong public statements of corcaen_and som are

ST



PROPOSED PLAN OR NGF

The Adninistration's plan_for the W acoll science and mathematics role fi
' sclentific comunity, ang technicilly

assuring an adequgtq_tgghglcglly"tznfned_uorkféiéé;
functional Society 1s based on thage considerations:

&-m@haqmﬁﬁmaﬁia¢ﬁmh§ﬁf&éa&&shmadeﬁa@ﬁuﬁ;;
* aipopelit Federal and eny ol |
* prifEy responsibility at state and local lovels;
' e for active and sistalid Iniolvenent of grivate sector;

ool ol of eshrs n eshig ttils -t 3 o
motivation wi. learning, '

The Aaﬁiﬁiétracion" *lan For NSF:

IS o o e s i e st 5 et
~=the qua, precollege teaching; .

recogoiaes €6 60 5 idkEgifd scientifis o technologial Eealiig yit
naterials developmert aiport; | :

Iclutes sechanins for idontfication and understanding of probions I

- pracollege seience and nathematics teaching, o

The plan elso cortinaes the. aforts 3 utiiizes i 5t 9ths of the prisaclly
responsible Federal agencies by proper assignnent of role. |

v

€91 .
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: N
National Science Foundation 1983 PrecotlegeScience—and Hathematics. Activities
. 1 kY

1983 Budget”
($ in millions)

Naterials Development 12
feacher Incentives 23

Considerable evidence exists that precoliege duleice 30 maienacic education Is
inadequate to meet. the growing national fiéeds for acientific and technical skills in
the workforce, ‘ . \ : .

T -
Nierous stidies have_pointed to the decline in the quality of science and mathemafics
sducation in. recent years. These studies have. indicated that the precollege level
in general, and the quality of precbllédé{tﬁiéhéfﬁ ard £eaching in particular, is the
nost obvious and imnediate source of the probled . \

1 iicion thre i sone ntlatio of  decline i pecommance i acfencs ad

mathema;igs_gf_;he_pqg_qgagti;q“p[_gtqdeﬁts. This ralses questions for Muerica's
Eature health and long-tern leadership in technology.

e ationdl Seience boacd. Coaissin.on Trecollege Bducation in Fathematics, Sclence

aiid nechiioloqy; was eatablished to aralyze and assess thie problem and o wake recon
sandations for its resolution. The NSP science and mathematics education pian_for
1983 '1s based on prelininary Comnission- reports and E{ndifgs.of national studies and
evaluations, It is also consistent vith Ehie’ pecper_Federal rolg, and RSF responsi-
hilitios and-Strengths. The plan focuses on the precollego leval and is organized

arouna Lio distinct components:
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Developnent of Materials ‘and Nodels 'E' [
;- ° TH deteriorating qiality of precollege science_and nathenatics teachers and

Eheit_instcuction 15 clear, _There i3 a need for exenplary materials and models
for -the continuing professional developnent of teachers and the improvenent of
their instruction, These materials and models should-reflect the-best practical
knowledge, experience and ideas as well as scientific Knowledge. that can.be . _.
brought £o-beat.on the processes and_conteof of science and nathematics teaching,
Ty should_be_based on_a thorough understanding of conditions and needs 'in
precollege science education, e U
_ I o
Teacher Tncentives ;
o fedhing tiatacterize® by low stalus and salary. There is,a pressing need to
recognize and_nurture the skills of good mathematics and scignce tedchers and
to enphasize the significance of their contributions to education and the- -
Nation, as-cne' mechanism of abtracting and retaining teachers in these, crifical
skill areas, |
wocaist of the_xportanse and_conplex nature of precollege sefonce education, care
it be taken that NSF activities be of high quality ar continuing relevance to . .
_itional needs, Therefore, continulug input from a-broad ccogs:section of tia
scientific/science and mathematics educatiod community 1§ essential to:
o svise.the Director of MF aﬁéuiﬁé_&éiiéﬁéi Science Board on policies and
directions the NSF progran should follow; -
'°mmm&mwﬁmMﬁmm&MﬁMMmmmwmmM

® feview the progress‘&?the progran in reaching its long-term goals;
 provide oversigh . pvoran procedires;

° provide guidance on revisions o progeai guidelines,
For these_purposes; a Precollege Science and Hathematics Bdu 1.ion Advisory Comnittee
will be appointed, The Comnittee would consist of outstandir {ndividuals recognized
as knowledgeable ahout and experienced in U.S, precollege sc. ace-and mathematics .
education, including. repeosentatives of-loral school disteices,  Peior to the estab-
1ishment of ‘this group, the NSF will consu.t broadly with sinilar types of individuaig
to review initial program guidelines, Co
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Materials Déiéidﬂhéﬁt (§12 million in FY iQHJi

The develonmeni of useful materials_for teachers and. BtJ’"“S must_be_based_ on.a
thorgugh understanding of the ¢ tinns and needs of Science and mathematics

education, FPor thig reason, 1esearch and analyses will be initizted to better under- -

stand the-science and-mathematics educational- system, and how people teach and learn
these subjects most.effectively, the research activities by.natuté are applied
and_will make_use_of information_on_cognitive processes_reaultiny. from basic..
research on this subject (e.g., research sponsoted by the Behavioral and Naural
Sciences DiVision of NSF;.

A focus- herp will be.on- monitbrihg and -evaluating - this. ihiéiﬁétibh; the -changes. n
mmWﬁﬂHmm.MMMMHMMHMMMMMM%MMMM

by civanizations with primary data collection responsibilities (e.g.; National Center
for Fducational Statistics and NSF's Science Resources Studies). Evaluation of

wmmMMHMWHMMMMwmmmmwmﬂnmwﬂmmm‘

New. mecbanisms and_naterdals vill be. produced for rﬁising . susfaining Ehe. quq}
of precoilege science teaching, Projects will be supported on a nationally comp*?it ve
basis to:

® create models and demonstrations of innovative training programs focused on
seiantific_and technical. coatent, or new technologies for.use. in teaching, to .
provide continuing education for science and mathematics teachers;

S deveiop materials, audio and visual aids, conputer programs, software, and
- systens for science tsachers to. yse in improving their instruction,

Prolects will include. designi_development and. testing of. materiais, a8, necessary,
operation of prototype prograns for teachers, and evaluation:of utility and fmpact
of approach, An area of emphasis will be to develop and test applications of the
new technoiogies to precollege science and mathematics education, '

'* 1(0 "
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The_principal products of materials development activities will be better, more

effective approaches to teacher training and better tools for teachers and students

to'use in their classroons and laboratories. Materials with nulttple benefltsx |

e.0,, video-materidls suitable for both public broadcasting as well as classroom use
- will be lncluded AIthOugh Ehe NSF doss not attempt £o be strongly nrescrlptlve

_________

. Jw
Materials

0 better presentations of baste single concepts, 8.0y molecular structure,
wave nokions '

.' ; new techniques to 1mprove student and teacher understandlng and productivity,
computer - s inulations of laboratory experlnents, nodeling;: graphrng;

® new toptcs, technology deVelopnenEs, science eppllcattons;

; approaches lntended not only to provede sclence 1nstructron, but also to make
it more interesting and attractlve to younger students,

Denonstrations L |
. : r S

S ’ projects structurally deslgned for lndlvldual schools; slngle schoot dtstrlcts{

b C o states, reglons. or nation-wide;

° 'netlonal projects based on telecomnunications technlques;

v slngle dtsclplrne,and muItldiscipllne projectsr

O vefresher courses and new topics;

¢ sk of Conjiters a0 teleCcARURIFations i sEiance and machenatics SeRchlng.

!
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The poundetien vill require epeciiic preducts fren each development projectL .
e.g., materials, software, ‘descriptive progran quides, etc., and where appeopr iate
MWhmmmmmmmmMMMMWWPmmmﬂnmmmﬁm
assure NSF.supported.products are available-for utilization nationally in-loca) -

teacher. Etaining delivary. projects, NSF will consider Fature mechanisws For making

such materials available to local users,

support criteria will emphasize the participation of a combination of top. ecientific
and teaching talent,-and will encourage -the approprlate perticipetion of industry, -
Ca.atul attention will be paid.to.proceduras for assuring.the effectiveness. of treining,
- Such_as_examinations at _the end of prograns and_the awarding_of: reqular coljege

credit or suitable altecnatives recognition of concrete achievenent,

" It is expected that nost proposals will be submitted by colleges cad universities,
but other. institutions with education nissions will be equally considered, .
Rppopriate. patticipation.and collaboration_anoog practicing €eackets, scisntists,
science educators and_officials of state and local education agencies will be a
-mmmnmmmmmummMNMM¢MMWMMMMMMW
from the private sector, such as the involvement of industeial scientists, vill be

highly favored in agency evaluation of proposals

Tcacher Incentives ($3 miiliOn in FY 1983)

" The teacher incentives activities focus on the unique prcblen of motivetinq, recoqnizing
and-brinaing up- to date sclence and-mathematics teachers who are among the-best the
profession. has. to.offer, Thig complements. the maferials and teachet training model
develof+ah activity whose ultimate taget population_is_the precollege sclence_and
mathemat:cs teacher profession in general, Teacher incentives include presidential

“Mards for Sclence and Methenetics Teaching Excellence and Teacher Honors Workshops, -

The Presndential iivarde for Science and Methemetice Teaching BxceIIence viIi provide
bighly_visible recognition to approximately 100 outstanding teachers_ annually_(ahout
half in mathenatics am half in science). The teachers will be selected nationally
with at least one teacher fron each state and o.her jurisdictions su.h a puerts
Rico-and the District of Columbia, They will be presented with a certificots of
‘excellence at an approjtiate ceremony.. An award of $%,000 will be made to eeth
teacher's schaol to_supilement, and not_replace, other rusources for use in. innroving
its sclence or mathematics program, under the directicn of the awardee teachet,

;i'.' - l
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The inpoctance of this program vas emphasized 1h & raceit tadis fiessage by the
Pregident when he said, "And we're also begirning a_New program, 0né I [ntend to
patticipate_in myselt, to honor some of Anerica's best science and mathematics
teachers, They are a trdé ational resource,"

e gt Wi b iinsard by the 67 o conation it e Bt of
Education, and-with the assistance of a national profossional Scieititic organizi i,
he latter, under contract feom NSF, will carty out the identification; ooaination;
ard selection procedires EOF Ehe awardes, and related necessary activities. The'
NSF will make the final selections and together with DoED -confer the awards, Efforts
Vill be made to obtaln the participabion and.concributions of the private sector
such as industrial companies, civic clubs; and local chaptats of seientific societies,
The Teachr Worots Wickshops actllty accoplshes thece purposes within the ates o
brecollege- sclence and mathenatics teaching developnent:
== recugnizes and honors top quallty teschers;
OV Bt 5 Qalt ek W8 upolig o e, e,
and_mgthgmat;CSi“féééhE.féﬁia advances in- the sciences and techrology make
it necessary to update the techiiical kowledge of even the best teachers;

== obtains fo future plamning purgoses analyses of science edication frcm th
Unique perspective of the best clagsroom teachers,
Grants vill g to colleges and unives1les a0 othe distititlons vith precoLioge
science and nathenatics teaching capability to.develop, Efen cpérate prograns of

ﬁmmmaWWWMm?@@ﬁMMWMMLJMMWWMHMMMM'

by Industty will be stromly encouragad, Practical sxperience:and denonstzated’
excellence_in_the_design and delivery of precollege science and mathematics teaching

will be emphasized and is strongly encoiraged, = - R
y | ~
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Activities consst of:
o {ditificstloh 30 Saceion of sclence.and nathenatics teachers of deponstrated

; | high guality and pectornaoce) certiEicates of boror, appropriate publicity,
| atc, will assure recognition and prestige for the g6 Jected;

o Gevelognant of conterence matetialsi

o votfstops that provide spaclalized tradning and practical experiances in
fpoFEant areas of science and technology for the participants; |

¢ ar's of portcipanta to colliborats 1 MAEiEication.and docmentation
" of cutrent trends, problens, ete. in sclence education-fron their perspective
to be used by NSF Fof evaluation and progran planning, ‘

" estension of x-kshop benefits by a roquirenent that partlcipants carry ik
" to thelr collea; s naterials-and infornation to achieve a wider Impact.

/__ ) TR S
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ad pertisipaits, Careful attention will be pald o procedures for sssuring the

. Gaftactiveness of training, 'wch'as evaluations at tne end of programs. and the award-.

OLT

ng of reqular college credit or sultable alternatlves recognition of cooerete. ..o~ o

achiovenent, The amount vequested for 1983 would allow the participation of approx-
nately 700 science and mathenatics Eedchers. - , -
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